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P R E F A C E 
Since kncwledge is Increasing by leaps and bounds 
and there is almost a flood of docunents, it is a chailange 
to the librarians and infonnatien scientists to develop 
such tools and techniques which can cope with this torrent 
of informatien. Technical Educatien is one of the burning 
topics of today* It is for this reason^ I have selected 
this topic for my dissertation whidi has to be submitted in 
the partial fulfilment of the requirements for the award 
of the degree of Master of Library Science. 
The present work c<msist8 of two moieties. The first 
is the introduction part in which a detailed account of 
Technical Edticatiaa has been covered* 
Part two consists of a list of periodicals^ list of 
abbreviations and list of UDC nunibers used, the main 
bibliogra^diy and author and kej^ord index. 
Seuipee of CGropilation: 
The bibliography includes 250 entries which are 
not comprehensive bat are fairly representative of the 
subject. Iffhile starting with this venture, a general 
starvey of the literatvure available in important libraries 
viz. CSIR Library, IIT, Delhi Library, Central Secretariate 
II 
Library, Planning Cemmission Library, NCEBT Library and 
UGC Library was made. Help was also sought from same 
indexing and abstracting service, viz, Indian Education 
Abstracts, Indian Education Materials and Index India, 
Out of the fairly large number of periodicals covering 
the field, only important anes were selected for this 
purpose, 
Arrangements > 
Efforts have been made to arrange the entries under 
Universal Decimal Classification numbers and its sxibject 
headings, For this purpose a comprehensive list of 
UDC number and its stibject headings was compiled which is 
given as Chapter 2.2• 
The entries are serially nueabered and the following 
items of information are contained in the various entries • 
(a) Serial number 
(b) Name of author/authors 
(c) A full stop (.) 
(d) Title of contribution including subtitle and 
alternative title, if any 
(e) The full stop (.) 
(f) T i t l e of periodical in fu l l form, 
(g) A f u l l s top ( . ) 
(h) Volume nxuiiber 
( i ) A comma i,) 
Ill 
(j) Issue nuBiber, denoted by *Ii* 
(k) A semi colon (;) 
(1) Year 
(in) A cenina (,) 
(n) Month 
(e) A semi colon (;) 
(p) Inclusive pages o£ the article* 
Specimen entry t 
250 WAKHLU (ON)* 
Problems o£ Engineering College in India with 
regard to teaching and research* 
Indian Journal of Technical Education. 7, Nl; 
1981, Aprr 32-5. 
Abstracts 
The entries in the bibliography contain abstracts 
giving the essential information about the articles docu-
mented. An isq»ortant feattire of this bibliography is 
that I have given informative abstracts rather than 
indicative and I feel a needy researcher need not to 
consult the original articles in the periodicals. 
Alphabetical Indexes 
Bibliography contains an exhaustive author and lce3^ord 
index arranged alphabetically. The number against each 
entry in the index is the serial number of the entry in 
the list are given. 
IV 
Keyword Index 
The system of keyword indexingJ_as used in Indian Science 
Abstracts, It may be called keyword with context (KWWC) 
indexing. The keyword along with the context is selected 
by the abstractor. Index entries are chosen fr<m the word 
used by the author, 
Index Entries: Generally, a keyword entry consists of 
a) main heading, b) context, and c) identification number, 
The main heading, consists of i) keyword, and ii) qualifier(s), 
The sub-heading which is placed below the main heading with 
an indention, is termed as context, 
a) Main Heading - The main heading ccaisists of a noun (or a 
phrase), or a noun qualified by one or two adjectives which 
are termed as qualifier(s), Normally an inverted form is 
used so that the adjectives follow the noun, A comma is 
interposed between the noun and the adjective, e,g, 
TECHNICAL EDUCATION is indexed as 
EDUCATION, TECHNICAL, 
b) Context - It is a brief description of the svibject dealt 
with in the document and is an elaboration of the keyword, 
e.g. 
TECHNICAL EDUCATION PROBLEM is indexed as 
PROBLEM 
TECHNICAL EDUCATION, 
P A R T - 1 
I N T R O D U C T I G N 
HISTORICAL BACKGROUND 
Pre«-Independent Period 
It is fairly well-known that Indian educaticm vmder British 
rule had a predominantly literary bias. In schools and colleges 
the teaching of sciences and of technical and vocational subjects 
was by and large neglected; the en^hasis was on the study of 
literature and logic, politics and philosophy. This is not svir-
prising since in Britain also no serious attention was given to 
technical education till the 1860s, 
The idea of providing technical education to the people of 
India by the Government was first mentioned in Sir Charles Wood's 
Educational Despatch of 1854, It stated: 
O^r attention should now be directed to a consideration 
if possible, still more important, and one which has 
hitherto, we are bound to admit, been too much neglected, 
namely, how useful and practical knowledge suited to 
every station in life may be best conveyed to the great 
mass of the people who are utterly incapable of obtaining 
any education worthy of the name by their own \maided 
effort; and we desire to see the active measures of Govern-
ment more especially directed for the futxure to this 
object, for the attainment of which we are ready to 
sanction a considerable increase of esqpendittire* 
When soon after this, colleges and universities were established, 
while law, medicine, and civil engineering received attention, 
technical and industrial education escaped notice. The Indian 
Education Commission in 1882 advised the introduction of a 
"modern" side into High Schools and suggested the starting of 
industrial schools, 
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The Government of India Resolution of 23rd October, 1884 
said thatt 
The bifurcation of studies suggested by the Committee 
is of special in^ortance at the pxresent time* Every 
variety of study should be encouraged, which may serve 
to direct the attention of native youth to industrial 
and consnercial pursuits* 
The subject was taken up by Lord Dufferin atv^ose instance 
in July, 1886, A.P, MacDonnell, then Home Secretary, prepared 
an elaborate memorandtim setting forth the history of technical 
education in India, the actual conditions and the lines of 
future development* MadJonnell examined the condition of 
technical education in the various provinces and the steps taken 
by each local government to give effect to the orders of the 
Government of India regarding the necessity of improving practical 
and industrial training. He found that no*rtiere, except in Madras, 
had any practical steps been taken to give effect to these 
orders. As regards engineering, MacDonnell pointed out that 
the nature of teaching at Calcutta, Madras and Roorkee was too 
theoretical and these colleges were ccHipletely isolated, 
Suggestions were put forward regarding teaching of science and 
drawing at the primary school stage and starting the "modem" 
side of high schools and divisional or district technical 
schools. 
In the meantime the Government of India issued a Resolu-
tion of Education in June, 1888, in which it stated that since 
industries had not developed in India, it would be prematvire 
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to establish technical schools on a large scale since this 
would only aggravate the problem of the educated unemployed. 
It suggested that local governments should \andertake 
industrial surveys and then decide which kind of special 
technical schools i' would be immediately useful. 
Sir Auckland Colvin, Lieutenant-Governor of North Western 
Provinces and Oudh« proposed the re-organisation of the 
Roorkee Engineering Bollege^ various other local governments 
also made suggestions for improvement. 
In 1900, Lord Ciirzon, the Viceroy, appointed Sir Edward 
Buck to make certain enquiries about practical and technical 
educaticsi. Buck produced a lengthy report but his recommenda-
tion that technical and industrial schools should be placed 
under a separate technological department was never carried 
out. 
Buck's Report was considered at the Simla Conference of 
1901. After the Conference, Cxirzon constituted a committee 
to go into the questicxi of industrial education. The ccmanittee 
under the chairmanship of Col. Clibbom produced another 
Report but once again its recommendations were not accepted 
by the Government, "The Report", wrote Curzon, "distracts 
and infuriates everyone who reads it ,,.ignores nearly every 
instruction given to its authors,,,violates almost every funda-
mental principle laid down not only by the Government of India 
alone, but by the ^eat body of everts everywhere, which 
has already wasted a year of our time and will probably waste 
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much—very much more,,«I have never seen or met a single 
member of this comnlttee except Col. Cllbbom, and after 
an hour of hlm« I wanted no more". The needs of the time 
were noticed In the Resolution of 1904 on Indian Education 
Policy and the matter was referred to local government, 
Between 1907 and 1911 almost every local governments appointed 
a committee and produced various schemes. Series of Industrial 
surveys were conducted and Industrial conferences convened. 
The United Provinces, Government held a Conference at 
Nalnltal which rec<»ranended the constitution of an Industrial 
Department under a Director of Industries who would control 
technical education and deal with Industrial questions 
generally. It also reccxtnvended a technological Institute 
at Kanpur, a school of design, two Industrial schools, an 
experimental weaving station, a carpentry school, and the 
Introduction of practical work In general education, 
The Ootacamund Industrial Conference of 1908 re-
commended that technical education should be xinder the 
control of the Director of Industries, and that the College 
of Engineering In Madras should be e^ qpanded. The Madras 
Government started a Department of Industries, but Lord 
Morley, the Secretary of State, disallowed the pioneering 
of industries by the Government on the ground that state 
fxinds might be "expended upon familiarising people with 
such Improvements in the methods of production as modem 
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sclence and the practice of European countries suggest; 
ftirther than this the state should not go, and it must be 
left to private enterprise to demonstrate that these improve-
ments can be adopted with commercial advantage". The limi-
tations of policy laid dovm in this despatch prevented for 
a time any further development of the principle of direct 
industrial effort by Government, Lord Crewe who succeeded 
Morley at India Office, allowed Madras greater latitude by 
expressing himself in favour of "the purchase and maintenance 
of ej^erimental plants by the government*** As a result, 
Madras was allowed to reconstitute a Department of Industries 
in 1914 and the superintendence of industrial education was 
placed \inder it. 
The question, whether technical and industrial education 
should be under the Department of Public Instruction or 
transferred to the Department of Industries, was considerably 
debated during these years. Different arrangements existed 
in different provinces. Madras created a Department of 
Industries and the Director undejrtook inspection of 
industrial schools. This system was vetoed by the Secretary 
of State, but revived in 1914, 
Engineering education was Hmta. closely linked to the 
P,W«D. In 1917 a Committee was appointed under the chair-
manship of P.G, Sly to consider the re-organisation of 
the P.W.D. Its major recommendations were — (1) retention 
of the four engineering colleges and their continuance 
Tinder the control of local governments, as against their 
concentration or their stibjection to an Imperial Advisory 
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Board; (2) the abolition of upper subordinates and thus 
have only two grades in the P.W.D,—engineers and sub-
ordinates; (3) the recognition of the Intermediate degree 
of a university as the minimum qualification for entrance 
t© engineering courses and the Matriculation or equivalent 
school leaving examination for entrance to subordinates' 
course. The Committee was of the view that the maximum age 
limit of entry should be a lowered. It laid great emphasis 
on practical training for engineers, and suggested a five-
year course, two years of which should be on the works; for 
subordinates a four-year course of which three years should 
be spent in college and one year in practical training was 
r e c cnsnended • 
Even as late as 1919 senior goveimment officials were 
arguing that one engineering college for the whole of India 
would suffice and that an output of about a hxindred civil 
engineers was enough, 
One of the main reasons for the slow growth of engineer-
ing educatiai was the lack of emploj^ment opportunities for 
highly trained Indians. Their main employers were government 
and private industry. The foirmer reserved the Irrperial 
Service of Engineers and other superior services for 
Eiiropeans and to the Provincial Services 9 to 10 appoint-
ments only were made each yearfiCom the give engineering 
colleges, 
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In Great Britain, railways were considered the best 
training ground for mechanical engineers. In India the govern-
ment followed a policy of discoxiraging the growth of railway 
and ancillary industries together with discriminating against 
training Indians as apprentices in railway workshops. Railways 
ought to have been a big employer of technically trained men 
but here upper and middle class appointments were held mostly 
by Europeans and Anglo-Indians. In 1913, for instance, they 
held 90 per cent of the posts carrying a salary of Rs. 500 and 
above, although they formed only 0.08 per cent of the populaticai, 
In 1921 there were 1,315 European and Anglo-Indian officers 
against 262 Indians. 
The Atkinson-Dawson Committee appointed by the Government 
in 1912 to enquire into bringing technical Institutes into 
closer touch with employers of labour in India came to the 
coiclusion that there was practically no opening for those 
who possessed higher theoretical training but ample scope for 
the practically trained. Its Report said that it was almost 
the universal opinion of the einployers they had interviewed 
that "a roan however carefully trained in a technical 
institute was utterly useless•••till he had practical experi-
ence...". There was almost no opening for higher grade 
mechanical and electrical engineers in India, It is clear 
from these Reports that there was a bias among the major 
European en^loyers against hiring Indians• Given this fact, 
Government did not feel impelled to encourage higher technical 
education• 
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In the last quarter of the nineteenth centviry technical 
education became a subject of interest in England as it was 
realised that Britain was facing serious industrial competi-
t±on frcm Germany and the United States of America both of 
whom were much more advanced in technical education. A 
Select Committee on scientific instructicm concluded that the 
pressure of foreign competition could be partly attributed 
to a failure of scientific and technical instruction in 
Britain, A Royal Conanission on Scientific Instruction and 
Advancen^nt of Science was appointed in 1870-75 with the Diake 
of Devonshire as Chairman. In 1881 a further Royal Ccxnmission 
was appointed with Sir Beimhard Samuelson as Chairman to 
enquire into technical education. The main argument for 
technical education was its contribution to industrial pros-
perity and efficiency, 
In the same years Indian natioialists also started 
pressing for more government expenditiore and facilities for 
technical education. They came to believe that lack of 
technical education was a major cause of India's economic 
retardation and that the British were deliberately denying 
technical training to Indians, As its third session in 
Madras in 1887, the Indian Naticmal Congress passed a 
resolution "that having regard to the poverty of the people, 
it is desirable that the Government be moved to elaborate 
a system of technical education.,,,," This resolution 
was repeated in different words year after year. There 
were references to "the iir^ jerative need for technical 
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education" in the Cangresa Presidential address by 
W.C, Bonnerji in 1892, Anandamohan Bose in 1898, Chanda-
varkar in 1900, Madan Mohan Malaviya in 1909 and in 
subsequent years also, Indian newspapers were also conti-
nually criticising the govemnient for not making enough 
provision for technical education. The native newspapers, 
reports for almost any year during this period and for 
any province contain nxomerous criticisms of the official 
policy on technical education, the chief target being in-
adequate eaqjenditvire. When the Curzcm fund for ccxnmemo-
rating Queen Victoria had amounted to Rs. 1,5 crores, public 
opinicMi was strong that the money should be used for advanced 
technical education. 
An industrial conference sponsored Jointly by Indian 
industrialists and the Indian Naticanal Congress was held 
at Benaras in December 1905 and thereafter met every year 
as an adjunct of the Congress, The Benaras Ccaiference 
suggested that the Govexmment should establish at least 
one Polytechnic Institute for the whole of India and one 
technological college for each province, Rao Bahadur 
R,N, Mudholkar introduced a resolution in the Imperial 
Legislative Council in 1910 for the establishment of a 
Polytechnical Institute, He was supported among others by 
Muhammad Ali Jinnah, This was the first time that the ques-
tion of technological instruction came up for consideration 
in the Imperial Legislative Council, But such proposals 
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ccMTiing from Indians vere always dismissed by officials 
as vague or impractical or showing a lack of appreciation 
ofthe difficulties of the problem, Curzon rejected them 
as "native clamouring for things about which they knov;s 
nothing". Minto's officials assured him that such "harm-
less platitudes" deserved no serious consideration. 
However^ Indian business and political leadership 
took the initiative in advancing the study of science 
and technology. The leaders of the Swadeshi movement in 
Bengal started a college of engineering and technology at 
Jadavpur in 1907, While other national schools and colleges 
started at the same time collapsed ignominously the technical 
college survived and flourished which was itself a proof 
ofthe demand for technical education. 
Lord Hardinge's goveimment realized that there was 
a genuine popular demand for technical education. Moreover, 
it was also concerned with the problems of educated un-
employment. The Viceroy suggested to Lord Crewe that a 
grant of a crore of rupees for technical education could 
be the boon, the King may announce, as a gift fron England 
at the Coronation Durbar, He thought that such an announ-
cement would appeal tremendously, "to the imagination 
and impressionability of Indian people "and hopefully 
believed that as a result "all doubtful moderates would 
rally to the side of l.oyalty" and they would hear no more 
of sedition for a long time to come, Hardinge was 
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obviously impressed by the views of Sir George Clarke, Sir 
John Hewett, and others that expenditxire on technical 
education was worthwhile since it would divert young it^ n 
from xaniversities and high schools into commercial and 
industrial lines, and thus reduce political discaitentment, 
Absurd, though it seems, he believed that Indian extremists 
were terrified at the idea of a large grant for technical 
education because it may buy loyalty and secure peace, 
Sir Harcourt Butler also believed that industrial education 
was a good antidote to political agitation. The gift of a 
crore of rupees for technical education from England to India 
was originally an idea of Chirol, the correspondent of The 
London Times, and Hardinge thought it an excellent suggestion, 
At the same time he wanted half a million pounds sterldLng, 
perhaps from cotton excise duty, to be earmarked for technical 
education. The Secretary of State, however, rejected the 
idea arguing that the British Cabinet would never agree to 
it. 
India's industrial backwardness was relealed diiring the 
First World War when imports ceased and Indian mills and 
factories more increasingly called upon to meet growing war 
demands. The Industrial Commission put down the absence 
and misdirection oftechnical and industrial educaticai as one 
of the significant causes for India's industrial \inder-
development. It recommended a comprehensive scheme f. of 
technical education and a closer correlation between industrial 
education and local industries. It concluded that "the cry-
ing need of industrial India at the present time is the 
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provision of much greater facilities for the education of 
the artisan population,.,We have reccmmended the establish-
ment of an efficient system of industrial education in special 
industrial schools \ander the control of the Department of 
Industries". 
Local governments put forward various schemes for start-
ing new institutes and expanding and improving existing ones. 
The Government of India sanctioned most of these. Government 
grants for technical education increased from Rs, 250,000 in 
1905 to Rs. 1,500,000 in 1920. Yet the sum was not adeauate 
to put technical education on a sound footing. The expendi-
ture on this branch of education was bound to be high because 
of the es^ensive laboratory equijxnent and demonstration 
machinery required. While the average annual cost of educat-
ing a pupil in an art college in 1916-17 was Rs, 151-12-4, in 
a professional college it was Rs, 317-11-0, To make real 
advance in technical education a much larger expenditure was 
necessary than either London or the Finance Department were 
prepared to sanction. With a limited budget, it was not 
possible to atari: new technical institutes or equip the 
existing ones adequately. The Finance Member almost always 
opposed anything that might involve additional expenditure. 
Given the inelastic natxare of the Indian revenue, expendi-
ture on education of any kind was not likely to increase 
unless fresh sources of taxation were tapped or the defence 
budget reduced, neither of which was feasible \ander colonial 
rule. 
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The grcwth of higher technical institutiais was linked 
to government employment and econcanic policies. As Icxig as 
the superior services were reserved primarily for Europeans 
and private industries were foreign owned giving preference 
to foreign employees, there was not much point in encourag© 
ing Indian boys to go in for technical training. The absence 
of protective tariffs, the stores purchase policy, the close 
links between British business and officialdom and the 
foreign control over banking, insurance, shipping, etc., 
particularly in Eastern India was not conducive to the growth 
of Indian industries. The government did not adopt any 
positive measures to encourage the growth of Indian industries 
before 1920, Government efforts to develop the material 
resources of the country were largely limited to provision 
for improved methods of transport and irrigation, 
The technical and industrial schools were in a poor 
condition, lacked ccwnpetent direction and control, and were 
largely engaged in duoBk teaching carpentry and smithy work to 
boys who never intended to be carpenters or blacksmiths, or 
to engage in any occupation whatsoever. These schools failed 
to attract sons of artisans who leajrnt the craft better and 
quicker at hcane frcan their fathers. For others, the training 
here was of doubtful value and employment prospects dim. In 
many cases the pupils found no suitable occupation in the trade 
they had learnt and had to turn to teaching others as little 
wanted as themselves, 
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Govemment was restricted by its own administrative 
machinery which was extremely complex and cumbersome. 
Before the Viceroy could decide on any policy measures he 
had to discuss it with his Council and obtain the viev/s of 
the officials. The matter then had to be referred to the local 
governments who were chronically slow and characteristically 
conservative. Their replies had to be digested and their 
criticism considered; only then was a despatch drafted to the 
Secretary of State, A proposal coming from a local government 
was similarly ci±ically examined by Delhi and if approved ofgi 
sent to London, Three weeks later the Despatch reached London 
where it was minutely discussed by the India Council, occasiona-
lly it was also referred to the Board of Education and often 
months lapsed before London replied. The Secretary of State's 
Council had control over expenditure which meant that no 
additional expenditure could incvirred without its sanction. 
The establishment of a technological institute at Kanpur 
was delayed by more than twelve years because London thought 
the expense too gceat. Every small matter regarding appoint-
ments, expenditure, etc, had to be referred by the institution 
concerned to the local government, by the latter to the 
Government of India, and finally to London, The whole process 
was extremely time constoming and dilatory. 
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Hence progress of technical education, despite all the 
reports and resolutions, committees and commissions,on the 
siibject, was slow. As Cvirzcxi himself admitted, the "plant of 
technical education in India subsisted mainly on platitudes 
in viceregal and gubernatorial speeches," 
Post-Independence Period 
The development of technical education has been one of 
the major achievements of the post-independence period. The 
creation of the All-India Council for Technical Educaticam in 
1945 and the Report of the Scientific Manpower Committee in 1947 
had a far-reaching influence on this development, A further 
impetus was given by the Engineering Personnel Ccaranittee (1956) 
and the Ccwnmittee for Postgraduate Engineering Education and 
Research (1961). The development of technical education as it 
relates to industry was promoted through the Apprenticeship 
Act (1961), the Industrial Training Institutes (iTIs) and 
junior technical schools at the skilled worker level and the 
spread of polytechnics at the technician level. Another sig-
nificant factor that helped this development was the assistance 
received fran friendly countries and international organizations 
in the form of scientific and technical equipment, services 
of expert professors in various branches of technology and 
facilities given abroad for the training of teachers. The 
first foreign aid for this was received from UNESCO in 1951 
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followed by the USA, the USSR, West Germany, Colombo Plan 
etc. All higher institutes of technology are receiving 
the benefit of such assistance. This system now provides 
a good basis on which to build and the tasks ahead are to 
determine the directions in which expansion is needed, to 
make full use of existing facilities, and to improve the 
quality of training, 
Despite repeated exhortation, it is unfortunately still 
widely felt that vocational education at the school level 
is an inferior form of education, fit only for those who 
fail in general education and the last choice of parents 
and students, A concerted effort is needed by both Government 
and industry, through enlightened wage policies, vocational 
guidance and the education of public opinion, to promote the 
status and value of the skilled craftsman and technician, 
Too sharp a distinction, however, must not be drawn 
between general and technical education. General school 
education should introduce children to the world of work 
and to an understanding of science and technology. Techno-
logy itself is evolving so rapidly that a student who receives 
only a narrow and specialized training, to the exclusion of 
general education in the sciences and humanities, will 
ifuickly find his skills obsolescent and lacking an adequate 
base for rapid retraining and ill-fitted for the complexity 
of the demands of the modem world. Therefore, while all 
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general education should contain some technical education of 
a pre-vocational natvire, all technical education should also 
contain an appropriate element of general education, 
In our view, the education system is not organized to 
provide to industry a product immediately ready to assume full 
occupaticmal responsibility, Formal training even at the 
highest level, must always be completed by a period of practical 
training and internship within industry itself. A sould 
system of technical educaticai results from a partnership between 
industry and the educational authorities. The training given 
within educatiCTial instituticais must be linked directly with 
production, should be oriented to problem solving and r±K 
directed towards constantly improving instructional methods 
through professional contacts. Industry must accept to play 
its full share in the preparation of those who will later man 
its services by providing courses, cooperating in sandwich 
training schemes, making available facilities and staff 
for part-time teaching, assisting in the drawing up of courses 
of study, and making technical careers attractive. Technical 
education can be either institution-based with training 
completed within industry or industry-based with part-time 
education or re-training being provided by institutions. 
Many engineering colleges in the country which are run 
by the State Governments have developed facilities for post-
graduate BBHaJE education. The Goveimment of India have 
established with foreign collaboration institutes of Tech-
nology at Bombay, Delhi, Kanpxur, Kharagpxir and Madras on the 
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recommendatlons of the Sarkar Coinmittee appointed in 1945, 
These Institutes o ^ Technology and the Birla Institute of 
Technology and Science, Pilani, are declared as Institutes 
of National Importance by an Act of Parliament and are 
empowered to award degrees. The Government of India have 
also helped to establish Regional Engineering Colleges in 
selected centres. The University of Roorkee is exclusively 
devoted to engineering education, 
PURPOSE AND AIMS OP TECHNICAL EDUCATIO^ ^ 
The aim of technical education, for that matter, all 
education, is to develop an integrated personality in every 
person so that he can lead a happy life in an enviromaent 
of material confort. In particular, technical education 
should aim at training well educted and cultured titizens 
equipped with a knowledge of modeam science and technology, 
capable of skilled work, physically fit and healthy, and 
imbued with a spirit of pa^ r^iotisra. They should be devoted 
to their fellow citizens and ready to contribute through 
their work and their way of life both to the prosperity 
of the nation and to the cause of peace and amity among 
the nations. In addition, they should have the capacity 
to appreciate and have regard for moral values in life. 
Their minds should be capable of attuning themselves perma-
nently to a state of happiness, no matter what depressing 
or elevating situations they may have to face in life, 
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Unfortunately/ in this country, there is hardly any 
attempt either at training the student for rational thinking 
or for training the senses and the muscles for acquiring skill 
in work. The skill a student acquires should be such as to 
give him joy in the hours of his leisure and expertness in 
producing useful products. Those imparting instruction rely 
mostly on oral explanations and blackboard demonstrations with-
out paying adequate attention to the training of the mind 
through concrete observations of natural phenomena and laws, 
Instiruction has lacked close contact with practical life, 
Students hardly taste the joy of making things with their own 
hands, or of finding that the observations made of natural 
phenomena in their environment have proved correct. Mental 
and physical work should be conplementary to each other, 
Broadly speaking, technical education at all levels, 
particularly at the age group 7-14 years, should, apart frcm 
ensuring training in general citizenship as mentioned tn 
pixH ybfi. above concentrate on the fulfilment of the following 
objectives: 
(a) To train the mind in a rational way of thinking 
on any given problem and deducing conclusions in 
a scientific way, 
(b) To teach the art of planning in the use of natxiral 
resources for economic development, e.g., use of 
wind to develop power in villages, use of wood 
for industrial and housing purposes, use of earth 
for btirning bricks, and so on, 
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(c) To develop powers of observation in \mderstanding 
how nature works and how machines work, 
(d) To develop manual skill in fabricating products. 
(e) To develop qualities of discipline to subordinate one's 
own inclinations to promote the general good of a commu-
nity, group or the school, or the country itself; to 
develop qualities of leadership, initiative, capacity 
to obey, and such other characteristics which will 
prcsnote social wellbeing of the individual, the 
community, the country and the world, 
(f) To use his leisure hours in the development of pursuits 
whioKiiwhich give him happiness and establish harmony and 
peace in his environment, 
Apart from these general aims technical education should 
be purposeful. Each stage of technical education, craftsman, 
diploma and other stages, should be an end in itself so that 
students breaking off at any stage will be able to make a 
living frcxti the technical skill they have acquired. They 
should promote technical development of the country instead of 
Joining the army of the unemployed as the white-collared 
science and arts educated boys do, specially at the end of 
the middle school and the high school stages, 
Although self-sufficiency is the aim at each stage of 
education, preference should invariably be given to those who 
have covered one stage to get admission to go to the next stage, 
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Curricula for studies should be dravm up with this end in view, 
This measure will result in giving new dimensions of respecta-
bility to craft and other technical education where there are 
none now. When <wice it is known that preference is given in 
admission to those who have already acquired a skill, almost 
all boys will then be attracted towards technical education so 
that the best amongst them can always be selected from the pre-
vious stage to the next higher stage. Those not selected :' r 
admission can earn their livelihood by the craft they have 
already acquired. The utter despair and the frustration which 
the S.S.L.C, and the P.U.C, boys now feel when denied admissior 
to technical courses, and the anti-social traits they develop 
towards the cotrarainity in general and the Government in particular 
will not then be there to the extent it is now prevailing, 
STAGES IN TECHNICAL EDUCATION 
At present, activities in spreading technical education 
may be confined to the following: 
Giving technical bias to education at all levels, specially 
at the elementary school, so that mental and physical work supple-
ment each other. Manual work will then gain new dimensions of 
respectability, 
At present, young children in their classes read books 
on general science which adults find it difficult to xanderstand. 
No wonder the science subjects are distasteful to our children, 
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These text-books have to be written emphasising not so much 
the content of science as the scientific (rational) way of 
thinking. The text-books should bring forth mostly the appli-
cations of science/ like use of electricity for domestic 
lighting, working small tools used by carpenters and black-
smiths, etc., making and use of fertilisers for lands, and 
so on, the things with which the child is familiar in his environ-
ment, They should bring forth vivid descriptions of the way 
scientists have exploited natural resources like a waterfall, 
coal, wood, iron, clay and other materials for the benefit 
of man. The importance of basic education to the development 
of our economy cannot be overstressed, Basic education should 
be understood as the learning of skills to use modern aids 
to exploit natural resources, 
Training of skilled craftsmen: These are the experts who 
can make any or all the canponents of an equipment or structure, 
Technical development to a very large measxire depends on the 
skill of these man. They form the foundation on which tech-
nology is built. The training given to them has necessarily 
to be thorough. Since they form the bulk of the technical 
manpower of the country, careful and detailed planning is 
necessary for deployment of these forces in the required 
numbers, for the required types of jobs, to secure optimvun 
efficiency in their utilisation. This problem of training 
skilled craftsmen is interlinked with the problem of creating 
gainful employment and preventing underemployment of the vast 
manpower available in the country, 
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Training of technicians of the foreman type for erecting, 
operating, and maintaining small groups of equipment, for 
example, as in a workshpgJj They should have thorough familia-
rity with the operation and maintenance of all the equipment 
they, handle, coupled with an intimate knowledge of the know-
how of erecting them. Training of master technicians involves 
giving a sandwich course where the student has both theoretical 
training and in-plant training in the plants or projects where 
they have to stairt and continue their professional career, 
Erection and maintenance engineers : These are meant to 
specialise in the construction, management and operation of 
engineering complexes like river valley projects, steel projects, 
heavy electrical projects, and so on. Training for these men 
will necessarily have to be broad-based with accent on the 
practical side. 
Design and development engineers : Training for these will 
be through a post-graduate course of two years. The training 
should be such that at its end they are in a position to design 
and develop either independently or working in a team, entirely 
new equipment based on the technical knowhow in the published 
literature on the relevant subjects or successfully copy and/ 
or improve prototypes of equipment imported from abroad. This 
work in the present context of our development is so important 
that like the Russians, special courses for this purpose leading 
to conferements of both Master's and Doctoral degrees should 
be offered. Of the two years, the first year will have to be 
spent on learning the basic science and engineering subjects, 
and the second year mainly devoted to the preparation of a 
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design project, which should be defended before a Board of 
Examiners, 
Industrialist engineers : These are trained for starting, 
developing and managing small-scale engineering industries. 
Training for thesems men will have to be through a two-year 
post-graduate course or a three and a half year post-diploma 
course leading to the first degree in engineering. In the post-
graduate course, the first year should be set apart to teach 
the elements of cost accoxinting, labour management, production 
engineering, marketing and sales promotion, materials purchase, 
handling and packing, advertising, and such other subjects. 
The second year of the course will have to be devoted entirely 
to the study of the design and manufacture of a particular 
product and submission of a design thesis which the student 
should defend before a Board of Examiners, In the post-dip-
loma course, the first two years should be devoted to the 
study of the narrow speciality the manufacture of which 
interests the student. During the third year, the student 
should study the same subject as in the first year of the 
post-graduate course. The last six months of the course 
should be devoted to the preparation of a thesis devoted to a 
complete project for starting an industry in his locality, 
Although there is no such courses in other countries, our own 
country requires it. In COTrmunist countries, the deployment 
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of technical personnel for starting various types of industries 
is planned well in advance and controlled entirely by Govern-
ment, In capitalist countries, giant enterprises tend to act 
in the same way as governments in Communist covintries in deploy-
ing technical manpower \ander their control for the starting or 
development of newer industries, auxiliary to their main 
interests. In India, we cannot enforce compulsion as do the 
Ccaranunist governments, nor do we have cartels which have mono-
polized industrial production in particular lines. In the 
social pattern of our objective, it will be necessary to deli-
berately plan a methodology for starting newer industries in 
specialized fields calling for a high degree of technical skill 
in planning, designing, production and marketing, 
Engineering-scientists: These are to be trained so 
that they can give a lead and a direction to technical develop-
ment, The number required for this work may not be very large 
but the quality of th« work th«y do will have to be of the 
highest order. The training of thesesmen should lead to 
the conferment of a doctorate. There may be five or more 
methods of taking up these doctoral conferments: (a) There 
may be an Integrated course of five years for those who have 
taken a first degree In engineering/ the first two years 
being spent mostly on learning the basic science subjects and 
the last three years in a special field of study. Research 
thesis should be a partial requirement for this type of 
course; (b) There may be an integrated course of six years 
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for those who have taken a first degree in science, the first 
three years being spent mostly on learning basic engineering 
subjects, one year on learning further basic science subjects, 
and the last two years in a special field of study. Research 
thesis should be a partial requirement for this coiorse; 
(c) There may be an integrated covirse of three years for those 
who have taken a post-graduate degree either as a design and 
development engineer or as an industrial engineer or as a mana-
gement engineer. The first year of the course will be devoted 
entirely to the study of the basic science subjects and the 
other two years entirely to research on an engineering subject, 
Research is the main requirement for this course; (d) There nay be ai 
integrated course of four years for those who have taken their 
M,Sc, degree in science subjects. The course is the same as 
for those who have taken their first degree in science except 
they need not spend an additional year in learning the basic 
science subjects. Different degrees (D, Eng, and Fh,Di may be 
given to these categories, each degree denoting the stream 
through which the doctorate degree was obtained; (e) Any person 
who has a first degree in engineering or passed an equivalent 
examination like Sections A and B of the Associate Membership 
Examination of the Institution of Enginers (India) may submit 
a thesis either in the form of a design project or a research 
project for the award of a doctoral degree, after gaining 
experience for ten years in the profession. This is like an 
external degree examination such as that of the London 
University, He has to take written and oral examinations in 
the relevant subjects, and defend his original contribution in 
the nature of a design or a research project before a Board 
of Examiners, A separate degree D,Tech may be given to such 
persons, 
Management engineers: These are the persons who should 
have a knowledge of both technology and management. The training 
for these men should lead to the award of a post-graduate degree 
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in engineering. Admission to these c urses should be 
confined to those who have a minimum of ten years experience 
in the profession. The course will have to be of two years 
duration, one year being devoted to the study of relevant 
subjects like planning and layout of projects, industrial 
psychology, industrial econcanics, operational analysis stati-
stical quality control, cost accounting, labour management/ 
and other allied subjects. The second year should be entirely 
devoted to submission of a thesis on how the candidate proposes 
to improve the efficiency of any project in actual existence 
with which he has familiarity, or on any other problem of 
management. This should be defended before a Board of 
Examiners. 
Extension activity to increase productivity in the 
rural and urban areas: These include the village agricultural 
labourer, carpenter, blacksmith, mason, and a host of others, 
Extension work may consist in holding course for a week or 
more to demonstrate the methods of increasing productivity 
or in the exhibition of feature films in weekly fairs jatras, 
melas, and other religious and ccanmercial gatherings. Such 
other methods should be adopted by a separate organisation 
built up for this purpose. Since the nximber involved may 
exceed even tweaty or thirty millions, the staff and other 
aids required for the purpose will be colossal. It should not 
be forgotten that even if the per capita income and the 
national income gets increased by a few rupees per each 
individual the sum total will be substantial, 
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Technical education for women at home : Their number 
runs to well over a hundred million. There is considerable 
underemployment amongst them. Suitable extension work will 
have to be evolved, so that they too can add both to their 
per capital income and to national wealth, 
Extension work for those already in employment: Every-
body should be given an opportunity to improve his learning 
fran the lowest to the highest levels. With this end in view, 
correspondence courses, short refresher courses, seminars, and 
such other courses should be conducted. External degrees, 
diplomas, certificates, or other forms of conferment should 
be given to those who successfully undergo them. This is 
another very ccaranendable method of increasing productivity 
with minimum cost, 
Technical education for the physically handicapped: 
Courses to suit these will have to be drawn up and offered 
in institutes specially run for this purpose, 
Other specialised courses : These are varied in type but the 
requirement of each type is very small. Examples of these 
types are, engineers specialising in designing and making 
surgical instruments and other requiren«nts for medical men, 
engineers for designing and making aids for physically 
handicapped persons, engineers for designing and fabricating 
equipments required for sport, games and toys, engineers 
for designing and fabricating equipment for musexims, exhi-
bitions, and so on. These courses can be offered in indu-
strialist engineer courses, 
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MANAGEMENT OF TECHNICAL EDUCATION 
Technical education system is not functioning in 
vacuum, but in an environment which is the total national 
setting. In this setting, the system is in close inter-
action with a complex of social, economic and political 
forces and these forces exercise varying degrees of influence 
on the different ccxnponents of the technical education system, 
As these forces change in our national environment their 
influence on the technical education system also changes, 
Planning in Retrospect and Management 
The process of analysis of the issues involved must 
necessarily start with r-eview of how policies have been 
formulated and planning undertaken since both policies and 
planning constitute the national framework in which the 
technical education system has been established and 
developed. In 1947, at the time of independence, the 
Central Government set up a Scientific Manpower Committee 
to estimate scientific and technical manpower requirements 
over a ten year period and formulate a plan to train the 
manpower, 
As we know, the Scientific Policy Resolution passed 
by Parliament in 1958 echoed these very objectives and 
emphasised the nexus between the human resource development 
and the imperatives of science and technology progress. 
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The groundwork prepared by the Scientific Manpower 
Cornmittee shaped the subsequent events in three important 
ways. First, a national perspective on teclinical education 
emerged along with a clear role for the Central Government 
in coordinating and promoting technical education ihK in the 
country as a whole. Second, a manpower approach to the 
expansion and development of technical education was accepted 
in the national planning processes. Third, the A H India 
Cotincil for tecrjiical education, its Regional Committees 
and Boards of studies became the main national agency to 
advise the Central and State Governments on all aspects of 
technical education development. Three important factors 
influenced the pace and direction of progress of technical 
education in successive five year plans. In each plan the 
national perspective on technical education was elaborated 
and given an operation form and content. Development 
objectives were explicated in detail, specific schemes 
to fulfil the objectives designed and the areas of responsi-
bility for the Central Government, State Governments and 
private agencies were delineated. Various methodologies 
were developed for estimating technical manpower requirements 
and the manpower estimates formed the basis for establishing 
new technical institutions as well as for expanding the 
capacity of existing institutions. As progressed from 
plan to plan, the national perspective extended from basic 
technological formation to advanced stages of technological 
R & D . As a sequel, facilities for post graduate studies and 
-31-
research were created in the form of higher technological 
institutes (IITS) as well as in a network of engineering 
colleges. New directions continuously explored for heighten-
ing the efficiency and effectiveness of the total systenir 
System in Operation 
In all this development the role of the Central Govern-
ment was crucial. By bringing State plans for technical 
education within the national fremework and cocrdinating them 
the Central Government promoted balanced development through-
out the country and gave unified direction to all States, It 
provided direct central assistance to supplement State 
resources and thus ensured that adequate instructural faci-
lities were created and standards maintained by technical 
institutions. In addition to establishing and maintaining 
institutions of all India importance, the Central Government 
identified specific areas in which teclinical education should 
advance, designed suitable schemes and sponsored them as 
joint and cooperative enterprise of the Centre and States, 
This is the process adopted in building up the system 
of technical education within a time span of 25 years. The 
system as it exists today comprises 180 engineering colleges, 
370 polytechnics, five Higher Technological Institutes, three 
institutes of Management and several specialised institutions 
like Foundry and Forge Technology Institute, National Insti-
tute for Industrial engineering and four Regional Technical 
Teachers' training institutes, 
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The system produces each year about 30,000 graduates 
engineers, 40,000 diploma technicians and 500 prospective 
managers for industry and business. In addition, 3000 spe-
cialist engineers and technologists with the Masters• 
Degree and 300 doctorates are produced each year. The total 
investment in the system is about 1000 crore rupees on 
physical plant and equipment and the annual expenditure over 
500 crore rupees, 
Effective Management of Resources 
The prime function of Management is to 'manage' a system 
effectively and efflAientily through a scientific process of 
design, development, impleraentation and evaluation. Effective 
management needs a thorough understanding of the system under 
consideration to achieve the desired objectives of the system, 
To manage effciently, i,e, to attain the same objective with 
least cost, management has to make a conscious effort to 
optimise resources. The system's approach for effective 
management and optimisation techniques for enhancing the 
efficiency of the system are briefly described belov-j, 
1. Systems concept, 
The problems of effective management of resources can 
be effectively tackled by 'systems' approach which 
greatly facilitates our perception of a phenomenon, 
by looking at it in its totality, A systera is the 
organisation of a process consisting of inter-
related parts designed to transform a certain input 
from its environment into an output desired by the 
environment (2), The systems approach enables the 
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problem solver or designer to look at all the 
elements of the system simultaneously and 
perceive their inter-relationships more clearly^ 
thus enabling design the process such that every 
component of the system and the systera as a v/hole, 
is brought to a desired level of perforinance, 
The system maintains its adaptability through 
feedback provided by its environment and funccionc 
optimally through an inbuilt control mechanism, 
The conceptual models of a teclrinical educacion system 
and that of a technical institution are explainac 
in Annexure III, 
2, Problem solving using systems approach 
The problem of teclinical & vocational education c^n 
be basically classified under two heads, 
i) Quantitative Expansion : Designed to increase 
the reach of technical institutions so that 
the facilities are made available to a large 
group of the population and to special sect:''enG 
like v;omen, physically handicapped^ rural 
population etc, 
ii) Qualitative Improvement: Is an urgeiit require-
ment irrespective of any quantitative expansioii 
envisaged. In the field of technical educaui^ri, 
the need for cfualitative development has net 
received due attention either from v/ithin or 
v/ithout the system. Many of the past and 
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present efforts concentrated on the quantitative 
expansion of the system only. Hence there is 
a need for all-out efforts for qualitative improve-
ment. Management of resources, hence, requires 
an understanding of the basic concept of the 
systems* model outlined above, 
3. Resource Management, general aspects, 
The four management f\inctions and the principles 
of resources management are outlined below, 
i). Design 
During the design stage, the system is developed 
as a conceptual model for complete analysis 
of the system elements, their characteristic 
and inter-relationship. In the design stage, 
the problem solver \andertakes a detailed 
project formulation activity to delineate the 
various aspects of the system either for its 
expansion or improvement. The major steps 
involved in the project formulation are: 
i) General Information 
ii) Need Analysis 
iii) Problem Definition 
iv) Objectives 
v) Strategies and activities for 
implementation 
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vi) Time Scheduling 
vii) Resource Requirement 
viii) Budget 
ix) Significance of the Project 
x) Evidence of Capability 
While the above steps form part of the detailed system 
design, main concern now is with the resources, plann-
ing of which is described below: 
Planning of Resource: Resource planning is under-
taken after the objectives, strategies and time 
schedule of the project are determined. Resources 
are planned under three main heads, viz., physical 
Human and Informational, 
(i) Physical Resources; Some major consideration 
in the planning of physical resources are 
norms and standards, utilization factor, 
spatial design & organisation, pedagogical 
considerations, sources of supply and cost, 
use of resources from other system, opti-
mization tecliniques for space and equipment 
utilization, etc, 
(ii) Human Resources: Planning of human resources 
should be based on the factors like job design, 
competencies, job aids, staff development, 
career development, recruitment procedures etc, 
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(iii) Informational Resources: Information 
resources should be designed considering 
factors like. Identifying user profile, 
resource personnel and infrastfucttire require-
ments, support services and interaction of 
human and information resources, etc, 
II, Development ; 
Development is the process of acquiring and organising 
resources. The fundamental considerations during the develop-
ment stage are: 
(a) For Physical Resources : Acquiring space, 
constructing buildings and other amenities, 
acquiring and installing equipment, furniture 
etc,, procuring consumables and raw materials, 
developing schedules for maintenance etc, 
(b) For Human Resources : Recruitment, identifying 
gaps in knowledge and skills, organizing initial 
and inservice training of personnel, developing 
staff appraisal schemes, preparing career develop-
ment plan etc, 
(c) For Information Resources : Identifying informa-
tion resoxorces, preparing resources in appropriate 
format, developing criteria for validation etc, 
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III. Implemen tati on 
The function of management at this stage is to 
facilitate the interaction of input with the physical, 
human and information resources so that the process 
takes place as per design. The management also collects 
data regarding the process through formative evaluation. 
The techniques used by the management for enabling the 
process to take place are; 
(a) Coordination to ensure that individuals, 
teams and departments work towards common 
goals set for the programmes, for timely 
deployment and effective utilisation of 
resources and for proper maintenance, 
(b) Buffering techniques to take care of 
uncertainties in the design assumptions 
with reference to inppt, resources, pro-
cesses and output. 
(c) Bridging techniques to ensure development 
of effective linkages between indi\'uals, 
teams and depattments and with the environ-
ment, 
IV, Evaluation 
The first stage of evaluation is the monitoring 
during implementation which continues throughout the 
duration of the project and acaaniulates data for final 
evaluation. During this stage, many corrective measures 
can be undertaken both in the quantitative and quali-
tative aspects ofr resources utilization. At different 
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stages of completion of a project/prograrnme, a siurimative 
evaluation of the project can be undertaken. The various 
aspects like planning, development and implementation can 
be reviewed at this ts stage and can be used in subse-
quent stages/projects for increasing the effectiveness 
and efficiency of management. Systematic methods of evalua-
tion should be planned and combined effectively for 
objective and purposeful evaluation, 
Optimization of ''resources 
Various' meths^ s^ for resource general outlined earlier, 
ensure availability of adequate financial resources to 
provide for physical, human and information resources for 
technical education. Besides, planning and development 
of the xr resources using systematic project formulation 
strategies and suitable optimization techniques outlined 
earlier, the following points are important in effective 
management of specific types of resources, 
1 Physical Resources 
Substitution and miniaturisation : Innovative use 
of models and simulations can be used to learn concepts, 
principles and procedvires more effectively in place of 
costly prototype equipment. Also cheaper alternatives 
can be used with the same instructional value, 
Preventive maintenance and timely repairs: 
Minor repairs and maintenance can be done by the institution 
xltgjbg itself, if interdepartmental coordination can be 
ensured. The repair and maintenance are very crucial in 
areas of sophisticated technology. The central facilities 
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for repairs available at institutes like IITs, TTTIs, ATIs, 
CTIs must be made maximum use of by technical institutions, 
Increased use of physical resources can be achieved by 
(i) Conducting multiple shifts and part-time courses: 
The institutions can also conduct short-term 
programmes for updating and upgrading of tech-
nical knowledge and skills, 
(ii) Sharing of costly resources among institutions 
situated in the same neighbourhood : Also 
industry.can be approached to donate used 
machinery for training of students, 
(iii) Making more use of vertical space; Leading 
to reduction space, 
(iv) Using industrial and community resources: 
For education and training. This also helps 
in better linkages with the use system, 
Physical resources of the institutions like space 
and equipment can also be put to productive use for 
services to industry and community around, 
2 Human resources 
Human resources are the costliest and also the most 
important. Some of the important points in theie efficient 
management are: Faculty time must be made use of, for 
more creative and productive activities related to instru-
ction, It is also essential to provide adequate supporting, 
technical and administrative staff. Efforts must be made 
to increase the number of working days in a semester/year, 
-40-
It is necessary to increase the reach and range of 
faculty, by use of modeim communication methods. Faculty 
competency can be increased by: 
(i) Systematic faculty development through initial 
and inservice training must be accepted as a 
policy and planned in advance, 
(ii) Suitable practical training prcgramrries in 
industry^ exchange of faculty and industry 
persennel and consultancy work by faculty must 
be encouraged and supported, 
(iii) Innovative efforts of faculty in technical 
education must be encouraged, 
It is necessary to match to the extent possible, 
the institutional requirements of faculty development with 
individual aspirations of growth of faculty members. The 
training programmes must be supplemented by self-study 
and continued learning of faculty, for v/hich they should 
be trained in independent study and continued learning 
skills. 
3, Information Resources 
The important information resources are curriculum 
document and instructional material, print and non-print, 
Periodic review of curriculum should be a built-in feature, 
Instructional material is a resource as important as 
faculty. It consists of print material (text-book, laboratory 
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manual, data book, work book, teacher guide, student 
guide etc.) and non-print material (slides, film strips, 
charts, models, realia, audio cassettes, video films etc.), 
Systematic development of comprehensive instructional 
material (print and non-print) must be taken up as a 
major activity by the technical institutions by: 
(i) Faculty involvement in instructional material 
development must be encouraged and recognised, 
(ii) Strengthening of library and audio-visual 
centres to give professional help in instru-
ctional material development and later, in the 
dissemination of iJafiQ^ rmataon regarding instru-
ctional material, 
(iii) Suitable support facilities 
Effective management of physical, human and 
information resources, require a lot of 
guidance and support from an enlightened and 
committed management. The principal and heads 
of department have to provide inspiring leader-
ship for change and development in the insti-
tution. A culture for accepting and effecting 
change and introducing creative innovations 
must be developed by such a leadership, v/hich 
will also set in a machinery for performance 
evaluation v/ith maximum emphasis on improve-
ment, 
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4. Management for planned change 
Technical and vocational education has to change fast, 
Hence management of resources must be coupled with manage-
ment for change in a planned way, 
All the methods mentioned above set a stage for 
problem-solving actively in the user system. But user system 
cannot do this without additional conponents of Educational 
Technology, Curriculum Development and Information Technology, 
Hence necessary linkages must be established with resource 
systems likeTTTI to assist in a problem solving activity, 
Establishment of each resource system and linkage with the 
system is vital, 
AKNEXURE I 
Inter-sectoral Allocation for Education 
during the Five Year Plans in Crores Rupees 
Educational' 
Level 
Elementary* 
Secondary 
University 
Other** 
(General) 
Total-
General 
Tfefehiical 
First 
Plan 
85 
(56) 
20 
(13) 
14 
(9) 
14 
(6) 
113 
(87) 
20 
(13) 
• Second 
Plan 
95 
(35) 
51 
(19) 
48 
(48) 
30 
(10) 
224 
(82) 
49 
(10) 
• Third 
Plan 
178 
(30 
103 
(18) 
87 
(15) 
116 
(16) 
484 
(79) 
125 
(21) 
' FoxiTth 
Plan 
65 
(20) 
53 
(16) 
77 
(24) 
46 
(15) 
241 
(75) 
81 
(25) 
'Plan 
Holi-
day 
235 
(29) 
118 
(14) 
184 
(22) 
161 
(20) 
697 
(85) 
125 
(15) 
• Fifth 
. Flan 
410 
(32) 
250 
(19) 
292 
(23) 
140 
(10) 
1092 
(85) 
156 
(12) 
• Sixth 
Plan 
906 
(36) 
398 
(16) 
486 
(19) 
457 
(IS) 
2247 
(89) 
278 
(11) 
Gr.nd Total ^jg^, JJJ^^ ^fg^^ JJ2^j ??3o)^?fSo) ^Wo) 
-43-
Figures in brackets are percentages to total. 
Note: * including pre-school education, 
** including teacher education, social education 
(youth services), cultiiral programmes etc. 
ANMEXURE II 
Percentage distribution of education expenditure 
by sotirces (1950-51 to 1978-79) 
Ye§r Govt, 
funds 
Local 
Bodies 
P r i v a t e 
Soxirces 
Pees 
1950-51 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1974-75 
1975-76 
1978-79 
5 7 . 1 
7 1 , 9 
7 3 . 3 
. 75 .6 
7 5 . 6 
7 3 . 0 
7 6 . 5 
8 0 . 4 
7 8 . 5 
8 0 . 5 
1 0 , 9 
5 . 5 
4 , 8 
3 . 7 
4 . 4 
N.A. 
N.A. 
N.A, 
N.A. 
5 . 0 
1 1 . 6 
8 . 2 
7 . 8 
7 . 4 
7 . 2 
N.A. 
N.A. 
N.A. 
N.A. 
3 . 0 
2 0 . 4 
1 4 . 4 
1 4 , 1 
1 3 , 3 
1 2 , 8 
N.A. 
N.A. 
N.A. 
N.A. 
1 2 . 0 
N.A, Not available. 
ANNEXURE III 
Technical Education System 
The technical education system at state level is 
shown in Fig, 1, The basic components of the system are: 
i) Input ii) Process iii) Output iv) Control mecha-
nism and v) Environment, In the above model,technical 
institution can be ITIs, Junior Technical Schools, Poly-
F I G . l : - TECHNICAL EDUCATION SYSTEM ENVIRONMENT 
FIG.n -.INTERPRETATIOH OF SYSTEM CONCEPT 
TO A TECHNICAL INTITUTION 
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technics and Engineering Institutions offering courses 
at degree level and above. The figure is self-ex;^'lanatory 
as far as the system':.: environment is concerned, 
2, Technical Institutional System, 
2,1 The- institutional system model is shovm in ^ig, 2, 
The different components of the systen ere described 
belcnN;, 
Environment - Of a tecrinical institution systcui 
consists of customers (Industry and 
SLCiety), supiiliers of input and 
resources, other educational systems 
and regulator"y groups lil-Le I.initLrios, 
DTE, BTE, AICTE etc, 
Input — to the system can be students v;ii;. 
8 -1- 10 + or 12 + quali "ic: tions, from 
other lower technical institutioi.s 
and the v/or}: force already in ei.iploypaent, 
Output — of the system are students Vvith the 
stipulated kno^vledge, s'cills and 
attitudes necessary for performing 
specific functions listed as objectives 
of the programme, 
NATia<lAL POLICY QI TEGHF.ICAL EDUCATIO^^ . 1936 
The follcv.'ing major steps are ?.s follov-.'s: 
1) The infrastruct-ore and services scctox's as well 
as the •uncrgiinised rural sector also need a 
greater' induction of improved teclinologles and 
a supply of technical cind managerial manpow'er, 
This vjill be attended to by the Gov^rniaent. 
2) In order to iraprove the situation regarding :r,an-
pOw'er inforraation, the recently set up Tecfinical 
I-^ anpovv'er Infoj-niation System will be further 
'leveloped and strengthened, 
3) Continuing education, cove ring established .^r ',;.^11 
as eniergini^  technologies, will be proruOtG:'-, 
4) As computers have become important and ubi ^ uitdAs 
tools, a minimal exposure to comxjuters and ^ 
training in their use will form p--:rt r.r j.^ rofessicnal 
education. Programmes of compute-- literacy v.-ill 
be organised on '/ide scale fra:i the school atage, 
5) In view of the present rigid entry require: :onts 
to formal courses restricting the access of a 
large segment of people to techmical und m:4".ageriel 
education, prograuumes through a distance-lecirnin^ 
process, including use of the mass media, v/ill 
be offered. Technical and management education 
prograromes, including education in polytcciinics, 
will also be on a flexible modular liattem -lased 
on credits, v/ith provision for multi-point entry, 
A strong guidance and cc^^elling service vjill be 
4t) 
provided 
6) Appropriate formal and non-formal prograraires of 
technical education will be devised for the 
benefit of women, the economically and socially 
weaker sections^ and the physically handicapped, 
7) The emphasis on vocational education and its 
expansion will need a large nuniber of teachers 
and professionals in vocational education, 
educational technology, curriculiorn development, 
etc. programmes will be started to meet this 
demand, 
8) To encourage students to consider "self-employ-
ment" as a career option, training in entre-
preneurship v;ill be provided through modular 
or optional courses, in degree or diploma 
programmes, 
9) In order to meet the continuing needs of 
updating curriculum, renewal should syste-
matically phase out obsolescence and introcuce 
new technologies or disciplines. 
10) Some polytechnics in the rural areas have 
started training v;eaker groups in those areas 
for productive occupations through a system of 
community polytechnics. The ccrrjTiuriity poly-
technic system v/ill be appraised and arpropridte-
ly strengthened to increase its quality and 
coverage, 
47 
Promoting Efficiency and Effectiveness at all Levels 8 
As technical education js expensive, the following 
major steps v;ill be talren for cost-effectiveness and to 
promote excellence: 
i) High priority vjill be given to modernisation and 
removal of obsolescence, Hov;evcr, modernisation 
will be i-indertaken to enhance fxinctional effi-
ciency and not for its o\-m sake or as a status 
s^mibol: 
ii) Institutions will be encouraged to generate 
resources using their capacities to provide 
services to the conmunity and industry. They 
v;ill be equipped v;ith up-to-date learning 
resoxirces, library and computer facilities: 
iii) Adequate hostel accommodation Vv'ill be provi:"ec;, 
specially for girls. Facilities for sports^ 
creative vrork and cultural activities v/ill be 
expanded; 
iv) Kore effective procedures will be adopted in 
the recruitment of staff. Career opportunities, 
service conditions, consultancy norms and other 
perquisites v/ill be improved, 
v) Teachers v/ill have multiple roles to per fori:: 
teaching, research, development of learning 
resource material, extension, and managing 
the institution. Initial and in-service training 
v/ill be made mandatory for faculty members and 
adequate training reserves v/ill be provided, 
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staff Development Programmes will be integrated 
at the State, and coordinated at Regional and 
National levels. 
vi) The curricula of technical and management 
programmes will be targetted on current as v^ ell 
as the projected needs of industry or user 
systems. Active interaction betv/een tecnnical 
or management institutions and industry will be 
prcTOOted in programme planning and iiaplemen-cation, 
exchange of personnel, training facilities ond 
resources,. research and consultancy and other 
areas of mutual interest. 
vii) Excellence in perforrnancq^f institutions did 
individuals will be recognised and rewarded, 
The emergence of substandard and institutions 
will be checked, A climate conducive to 
excellence and innovation will be promoted with 
full involvement of the faculty, 
viii) Select institutions will be a-warded acaceiuc, 
administrative and financial autonoray cf ••-rryinc 
degrees, building in safeguards -.;ith. rerpect 
to accountabd-lity, 
ix) I;e-tv.orl'inQ systems v;ill have to be establi;vht:d 
bet'ween technical education and in'ustr;;^ ', .. &. D 
ay 
o r g a n i z a t i o n s , programmes of r u r a l end 
comn-.ijnity d e v e l o p m e n t / and ^ ' i t h o t h e r s o c t ' ^ r s 
of e d u c a t i o n - / i t l i coraplementary c h a r a c t e r i s t i c s , 
THE FUTURE 
The future shape of Technioal Education in Indict is 
too complex to envision vjith precision. Yet, given our 
tradition v/hich has almost always put a high preiaivin- on 
intellectual and spiritual attainment, './e ore bound to 
succeed in achieving our objectives, 
The mJ-in task is to strengthen the b.-:se of tht, 
pyramid, which might come close to a billion pe^ ,plt. a^ 
the turn of the century. Equally, it is irapcrtanc Ou 
ens'-re that those at the tCi- of the pyramid ore on.cn _; tht 
besL in tlie v/orld. Our cultur:-! well-springs hac tc^ ;.en 
good care of both ends in the x^ ast; the skew set in ,ith 
foreign domination and influence. It should :io\-i be 
possible to further intensify the nation-v;ide effort in 
Hunan i^ esoujrce Development, 'oith Education playing izs 
multifaceted role, 
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377 Vocational, Technical, Professional 
Training : School, College Institute, 
Polytechnics 
GOVIHDA RAO (C V). 
Vocationalisation of Iducation. 
Education Quarterly, 29, N4; 1978, Jan; 19-21. 
The chief aim of vocational education is to prepare the 
youth for employment. All those who pass the vocational 
courses cannot expect to get employment PLn various sele-
ctors. It is necessary that their training should 
inculcate in them a high degree of skill and knowledge 
and courage to venture upon independent jobs. There are 
a variety of vocational institutions currently running 
in different areas. It is therefore desirable to start 
only such new courses for which training facilities are 
not available. The National Council of Educational 
Research and Training proposed that vocationalisation 
should be introduced in the 11th and 12th standards and 
that 50% of the students should be diverted to vocational 
streams which have prcatnising employment potentialities 
in the immediate future. In any educational system the 
teacher plays a pivotal role and it is much more so in 
vocational subjects. He should be chosen without meaning-
lessly sticking to the outdated concepts of prescribing 
university degrees as the appropriate qualifications, 
The success of vocational courses depends upon the 
immediate employment opportunities. These are related 
to rapid strides in economic development. There should 
also be a social commitment in the matter of providing 
training facilities, infEa*structural and financial 
57 
support for self-emplpyment. The professional organisations 
should change their attitudes from one of rigidity to that 
of flexibility. It is the duty of the older generation 
to encourage, support and promote the careers of the 
youngsters without sacrificing the legitimate interest 
of industry or business. The academic institutions, the 
industrial enterprises, hospitals, hostels, progressive 
farmers etc. must cooperate for mutual benefit and the 
future growth of the country's human resources. 
HATEKAR (DJ). 
Job-oriented education, 
Yojana, 1970, Jul. 12; 27. 
Companies seldom adopt the best farm of work organization 
to suit the work force or to maximise production efficiency, 
In this paper a strategy for job change and improvement 
is outlined. The training implications of change programmes, 
with alternative methods of working and work organisation 
are considered. The advantages of job reform and re-
designing of jobs to meet the needs of the individual are 
discussed. Job rotation enlargement and enrichment are 
defined and their training implications considered. Auto-
nomous work groups are described and the skills required 
for this type of working are discussed, 
RAJAGOPAL CMV)» 
Technical studies in fluix, 
University News, 14, Nl; 1975, Jan.; 20-1. 
This article explains that Technical education is and will 
continue to be very expensive as contrasted with general 
education 
58 
RAMAKRISHNAN (A). 
Technical qualification: Gap between study and career, 
University News, 16, N20; 1978, Oct, 15; 1213. 
Gap problem between study and carreer are being discussed 
and solution also given that the Government of India 
has a scheme under the apprentices Act 1973 where the 
emerging engineers/technicians are given a chance to get 
themselves familiarised with Industry and Industrial life, 
SHARMA (A), 
Available technical potential at the data level, 
Indian Educational Review* 6^  N2; 1971, Jul. ;1982-95. 
A study was lindertaken to assess the supply of technical 
potential at the delta level (class VIII) in the boys' 
secondary schools of Delhi, ©ther aims were to study the 
effect of xirban and rural environments on the cevelopment 
of technical potential, to determine the losfei of this 
potential through failure to secure technical education 
and to diagnose the causes of this loss with a view to 
remedying them, A bettery of mechanical aptitude tests 
consisting of the i) mechanical knowledge test, ii) mecha-
nical comprehension test, iii) space relations test, 
iv) form relations test, and v) mechanical adaptability 
test, was used for conducting the survey. The sample 
consisted of 1093 students of whcxnr: 934 belonged to 
xirban area and 159 to rxjiral area, A major finding is 
that only 14.55% students are potential material for 
higher technical education and subsequent technical jobs, 
59 
The rural contribution is 1.10% in comparison to 
the urban contribution of 13.45%. It is suggested 
that, among other things, simple machines, their 
principles and fionctions may be taught at the delta 
level, 
6 TAHSIN (M). 
Job-oriented technical education, 
Yojana, 1972, Aug„ 1;549,551, 
Technical education in India is in a four tiered 
structure ccanprising (1) Postgraduate course and 
research, (2) Degree courses, (3) Diploma courses, and 
(iv) Vocational or Industrial training,and are being 
discussed. 
377 (083,4) Survey 
7 CULSHAW (MJ). 
CSI Survey on technical and vocational training, 
Religion and society. 18, N4; 1971, Dec; 70-6 
In this article a description is given regarding 
technical and vocational institutes where technical 
training are conducted in all over the India, 
8 MCHAN (V) and VCHRA (HBL). 
An investigation of patterns of vocational choices 
of polytechnic students. 
Indian Journal of Technical Education, 7, Kl; 1981, 
Apr,; 16-22, 
An analysis of results of students admitted in Poly-
technic are being calculated in this article. 
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9 NAPDAY (Avlnash), 
Urbab siorveys with aerial photography-education train-
ing and research requirement, 
Indian Journal of Technical Education, 5, Nl; 1977, 
Apr /Aug,; 11-3, 
Application of Remote sensing techniques as a tool 
for urban data collection are being studies. 
10 NAYAR(BK). 
Indian Students and trainees in Scientific and Technical 
Fields who went abroad during 1965-75, 
Journal of Higher Education. 4, N2; 1978, Aut; 171^86 
Statistical data of Indian Students in developed 
countries for advanced study, training and especially 
in technical field are being calculated, 
11 SIVALINGAM (P), 
Technical education and job opportunities 
Economic times. 1981, Aug. 14; 4, 
Statistical calculation is given to shov/ that job 
oppoirtunities is higher for technical educated 
students with comparison scfcik of other fields, 
377 (091) History 
12 BARUAH (SK) and ADITYA KUMAR, 
Technical and scientific training facilities in India, 
1 
Indian and foreign review, 1976, Jun, 1; 18-20 
Historical description of technical and scientific 
facilities in India during pre and post independence 
periods are being discussed, 
13 DAMCDARAM iGR) » 
Technical education in India: Looking back and forward. 
Education Quarterly. 24, N4; 1973, Jan,; 5-9, 
A review of development - Phenomenal expansion are 
being explained and suggested that Engineering education 
is fxinction-oriented and has to keep pace with rapid 
changes and developments constantly taking place in 
technology and Industry, 
14 GARG (RK), 
Technical Education in the seventies, 
Indian Journal of Technical Education, 3, N2; 1974, Dec ; 
77-80. 
The decade of the seventies is a crucial stage in the 
history of technical education in India due to rapid 
development in Engineering and technology are given 
new dimensions to technical education. These aspects 
are being explained in this article, 
15 NAYUDAMMA (Y) . 
Technical Education and rural development, 
Indian Journal of Technical Education, 5, N2; Dec. 1977/ 
Apr» 1978; 67-71. 
The main aim is to develop education interlinked to 
the process of such development local, social, political 
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economics/ environment, governments in rxiral area, 
16 PROGRESS OF Teclinical Education in India. 
Industrial India, 21, N3; 1976, Mar., 35. 
It - has been explained a notable growth of technical 
education in India dviring the last twentyeight year. 
Consolidation of existing facilities and reorganization 
of courses for training engineers, technicians with 
a view to improve the quality and standards continue 
to be the key note of the activities in the field of 
technical education in India are also been explained, 
17 SINGH (RP) . 
Professional Education in ancient and medieval India, Delhi. 
Arya Book Depot, 1970; III, 146. 
The book is divided into two sections, the first dealing 
with the ancient period and the second with the 
medieval period. In both the periods, professional 
education such as for priesthood, teaching, medicineg 
law, architecture and engineering and vocational 
education for trades and crafts have been dealt with, 
18 TECHNICAL EDUCATICK Since Independence. 
Nev/ Administrator, 9, Nl; 1970; 60-3. 
The background of commercial education is traced in 
this article since independence when increasing 
continental rivalry in trade created a grov/ira need 
for young man who had both technical and commercial 
training, 
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377,001.5 Technical Research 
19 YADAN (MS) and MENON (SB). 
Research needs in technical education, 
Journal of Indian Education. 6, N4; 1980, Nov., 17-22. 
The need for research ink technical education had been 
stressed. In fixing of priorities, the following 
criteria have to be kept in view; 
1) Manpower requirements 
2) Validity of past policies 
3) Resources available for the research. It is pointed 
out that technical education cannot have areas of research 
independent of other disciplines. The following areas 
of the research in technical education have been 
enumerated; (a) theory, (b) planning (c) curriculum 
(d) evaluation (S) administration (f) practical class 
rocxn problem. Research can be enumerated topic-wise 
also, 
377,001.6 Development 
20 BARUAH (SK) 
Professional education in changing technology, 
Industrial India, 27, K9; 1976, Sep.- 21-6 
During the last decade there has been a tremendous 
social and technological change and a tremendous increase 
in the growth of professions in response to this change 
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so students and young practitioners to call for a 
re-thinking of professional roles. In those new roles 
the professional is asked to challenge some of the 
norms of his own profession and to light the biireauera-
tisation and standardization that have occurred in 
many professions, 
21 DEVELOPMENTS IN Technical Education. 
University News, 10, N5; 1972; 4-5. 
The All India Council for Technical Education which 
held its 21st meeting on April 21, 1972 accepted the 
follov7ing recommendations made by a conference of the 
State Directors of Technical Education: (1) every 
State should set up a State Board of Technical Education 
on a statutory basis for a) coordinated development 
of polytec^ inic education, b) continuous evaluation of 
standards, c) holding of examinations and award of 
diplomas; 2) under the joint auspices of each Board 
and -Regional Committee of the AICTE, there should be 
a standing Evaluation Committee to inspect the poly-
technics and to suggest measures for improvement; 
3) this Board should establish close cooperation and 
coordination v;ith industry so as to train the right 
type of teciinicians. Some of the other important deci-
sions are: 1) setting up a committee to take an overall 
view of the present state of all private technical 
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institutions in the country; (2) establishing a 
Central Institute of Printing Technology; 3) extending 
the duration of the course in Architecture to integrate 
one year practical training with it; 4) permitting the 
staff of the Schools of Architecture to undertake 
consultancy v/ork; 5) providing cent per cent Central 
grant for a minimum period of ten years to institutions 
approved by the Board of Management Studies; 6) institu-
ting an expert committee to review and modify the sele-
ction procedures in technical institutions and a Joint 
Committee of the UGC and the AICTE to review the whole 
system of engineering education at the first degree level, 
22 NEW ORIENTATION to Technical Education. 
Educational India, 37, ^N 10; 1971, Apr., 347-9, 
A seminar vjas held at IIT, Madras on Jobless Engineers 
and put forwarded a plea for the re-orientation of technical 
education, 
23 xRUDRABASAVAi^J (MN), 
Executive Development system. 
ISTD Review. 1, N6; 1971; 11-5, 
The several points that are relevant to the need and 
the problem of executive development have been mentioned, 
Some of the major objectives of management development 
are: 1) to assure managers in required numbers and 
with the required skills to meet the anticipated future 
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needs of business; 2) to encourage managers to grow 
as persons and their capacity to handle greater 
responsibility; 3) to improve their performance at all 
levels in the jobs they now hold; 4) to sustain good 
performance throughout their careers. The executive 
development programme is not merely a programme. It 
is a system with closely interrelated phases of acti-
vities involving three sets of characters — the company, 
the executive and the school. The role of these three 
characters have been discussed, 
24 SHANTAMALLAPPA (BL), 
Recent development in technical education, 
March of Mysore, 8, NlO-1; 1971, Oct./^ov.; 29-30, 
This article comments upon two new developments taking 
place in the field of training. These developments 
3jfe (1) reappraisal o£ the national manpower and 
training system, (2) reappraisal of training of 
traine.rfi,» Managing manpower resources and providing 
fulfilling work experiences for people is no**? one 
of - the most important aspects. To achieve this the 
national interest requires scane mebhanism for 
producing an agreed and acceptable policy, 
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377,001,7 Improvement 
CHIRANJI LAL. 
Promotion of technical education in Haryana, 
Harpana Review, 8, N9; 1974/ Oct. 10-1. 
Discussion on the development of analytical instruments 
to identify common skills across a range of occupations 
and the need sdt to provide appropriate learning experience 
to assist young people. It is also likely that conti-
nuous use of skills and opportunities for their develop-
ment to suit changing circumstances may be equally 
important in determining people's ability to make the 
transfer to different type of job and cope with the 
associated training, 
DESHPANDE (RD). 
Scientific and Technical Education; Steps to improve 
quality and extend scope, 
Economic political weekly, 1972, Augi* (Spl); 1661-66, 
An attempt has been made to identify some of the steps 
which could be taken by the Central and State Governments 
and Universities to more effectively utilise the existing 
facilities for scientific and technical education. The 
success offe these efforts would depend on proper planning 
and identification of suitable institutions and personnel 
for their execution, 
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27 DEVELOPMENTS IN Technical Education. 
University News. 10, N5; 1972, May; 4-5, 
The basic las aims are; 1) to set up a state board 
of technical education on a statutory basis with 
express purpose of ensuring coordinated development 
of polytechnic education, continuous evaluation of 
standards, holding of examinations and award of diplomas, 
2) Evaluation of a standing canmittee to inspect 
the polytechnics on a regular bails and to suggest 
measures for improvement and development; 3) This 
borad should establish close cooperation and coordina-
tion with industry ss as to train the right type of tech-
nicians, 
28 DATTA (M) and NIYOGI (S) . 
Improvement of Technical Educ=r;tion in India, 
Journal of Indian Education, 1, K4; 1981, Oct ; 42-5. 
This article describes how the curriculum for techni-
cian training should be modernized to face t le 
challenge of fast changing technology in developing 
countries, 
29 KHANIJO (MK). 
Divers i f ica t ion of technician education, 
Education Quarterly, 37, N4; 1985, Win., 22-7. 
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RestructToring and development of an appropriate 
model of technician education related to such areas 
as a practical training, infrastructure, teachers, 
finance and organisational arrangement are being studies. 
30 KHOBRAGADE (NT). 
Polytech education, 
Indian Journal of Technical Education, 7, Nl; 1981, Apr; 
3-6. 
It has been a phenomenal expansion in polytech 
education during the last thirty years. Meaningful 
planning of polytech education v/ill enhance the quali-
ties like effiemcy dynamism etc. This can only be 
achieved by adopting improvement programme, 
31 KHURAISHI (SA), 
Polytechnical education in GDR; Its relevance to work 
experience programme in India. 
Indian Educational Review. 11, N4; 1976, Oct; 109-14. 
The conditions for the implementation of the prograromes 
working conditions, htoman relationship and the disciplined 
approach facilitate the successful completion of the 
programmes are being explained. 
70 
32 NEW IDEAS for Technical Education. 
Hindu, 1972, Apr 25; 6. 
The new proposals made by Tamil Nadu Technical Education 
Board are as follows: 1) intrvcucing new subjects such 
as marine engineering, nautical architecture, nuclear 
engineering and design and automative engineering in 
§uindy Engineeing College; 2) installing a testing 
centre for automobile components in Madras and a 
testing laboratory for all forms of instruments at 
Coimbatore for giving students a practical orientation; 
3) establishing a technological university with head 
quarters at Guindy College and affiliating six other 
institutions in the State; 4) intreducing aeronautics, 
plastic and rubber technology and dajry engineering, 
prosthetics, pharmacy, data processing and diesel tra-
ction subjects in polytechnics; 5) conducting sand-
wich courses in textile technology; 6) setting up a 
board consisting of industrialists and educationists 
to plan new courses and to study the problems of train-
ing engineers for specific careers. The Central 
Government is encouraging reorientation of technical 
education and is financing the Institutes of Techno-
logy^  and the Regional Colleges of Engineering, As 
the States have realised the difficulty of financing 
higher education, the Centre should estimate numbers 
and types of engineering personnel needed fcr the 
planned development of the country and prcxnote tech-
nical education, 
71 
33 REVIEW OF Study in Polytechnics recommendecl. 
Patriot, 1971, J\m 2; 5. 
A committee appointed by the Government of India to 
review the system of polytechnic education in the 
country. Polytechnic educ tion should develop in the 
students practical skills through laboratory v;ork, 
v?orkshop practice and project v;ork, 
34 SELVARAJAN (N), 
Team—Teaching: An Innovat ion in Educa t ion , 
Indian Jou rna l of Technjfciol Educa t ion , 2 , N2; 1972, 
Dec; 64 -6 , 
Recognized and acknowledged the fact that the greatest 
contribution of team teaching is in improving the 
teaching learning process and this is not likely to 
occur without the appreciation, understanding, 
support and whole hearted cooperation of the teachers 
concerned, 
35 SEN (B), 
Inspection to Improve Technical Education:VJhat it Means, 
Education Quarterly, 22, N2; 1970, Jul; 29-33. 
The State inspection staff should not only inspect 
the Institute but to evaluate their perforraance.k'Hi 
They should also bring to the notice of the teachers 
and the principal, the latest methdology of teaching, 
teaching aids used etc, adopted by the other States 
72 
The main purpose of this paper is to draw the attention 
of all concerned to the importance of the inspection 
organization in the cxiality improveiriont of technical 
education in India. 
36 SUNDARAM (S), 
An approach to the development of technical education, 
Indian Journal of Technical Education, 3, N3; 1975, Apr; 
101-4. 
Technical education has undergone a remarkable expansion 
in India since 1947, The number of graduate engineers 
increased from 1,270 in 1947 to about 15,000 in 1970. 
An statistical calculation are being discussed, 
37 TCHSIN (K). 
An Appraisal of evaluation methods in technical education, 
Indian Journal of Technical Educc^tion, 2, N2; 1972, 
Dec; 42-3, 
Scientific m.ethods of evaluation must nov; replace the 
outdated system of examination in vogue in all educa-
tional institutions of the covmtry. It has been explained 
in this article, 
38 TYAGI (I-D). 
Growing facilities for Technical Education in Delhi, 
Fortnightly Journal of Industry and Coriimerce. 
1970, Aug 1; 17-8. 
Delhi has a large population of uner.iployed ycv^ ths, 
Thousands of them complete their edi^ cetion every year. 
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Many more come from other part of the country in 
search of jobs. Promotion of technical education is 
one v/ay of solving the problem. The Delhi adrainistra-
tion is alive to the problem and the present executive 
cc council is keen to do its best in this regard. These 
points are being explained, 
39 VAilADAK (MS). 
T e c h n i c a l E d u c a t i o n , 
Educational India, 31, NlO; 1971, Apr; 355, 
The basic points of this article are(l) crganized 
interaction v/ith industry (2) Feasibility of the 
sandv/ich training system (3) Autonomy for technical 
institutes to diversify courses (4) steps for 
development of entreprenearial skills in the 
tecimicolly 'qualified, tovxcrds solving the e...ploynent 
problem, 
377.001.8 Importance, Utility 
40 BASHFORTH(GR). 
Technical Training in India, 
Eastern V»'orld. 25, N3/4; 1971, Mar/Apr; 0-10. 
Need purpose and facilities are being discussed 
in tliis article 
74 
41 BHATTA (SK) 
The need for a ccrarrjon technical vocabulary, 
NIE Journal. 8^  152; 1973, I^ ov; 29-30. 
Evolving a common technical vocabulary for the .i./cire 
country are being discussed. 
42 CHALLEKGSS OF Present day technical education. 
University News. 18, N22; 1980, Uov 15; 631-2, 
Job opportunity and job satisfection are the focus 
of the study, 
43 CHAVAK (SB) . 
xole of AICTE in tlie develoijmeibt of technical education: 
experpts from the inaugural address delivad at the 
25th meeting of the All India Council for Technical 
Education, 
University News, 19, KlO; 1981, Kay 15; 291-2, 
The All India Council for Technical education ho.s 
played a very significant role in the developiuent of 
technical education in the country in 1947-48, 
There v/ere only 38 engineering colleges and 2 9C ctud-nts 
but now 150 engineering institutions rnd 25,000 students, 
Role of the AICTE are being discussed in details. 
44 GULATI (GL). 
Technical Educ^ t^ion and Standards, 
Technical Teacher, 4, Nl; 1970; 67-9. 
The importance of equipping techniccl and engineering 
students with a good knowledge of the basic principles 
of standarrdization and their application has been 
highlighted. The following measures have been suggested 
for the purpose (1) Making the engineering, scientific 
and technical curricula standards-oriented (2) .issociciting 
the teachers of scientific and techinical subjects vvitli 
the standardization activities (3) impressing upon the 
students, the importance of the prevalent standar-ds 
practices and drawing their attention to the relevant 
standards having a direct bearing on their subjects, 
45 RAO (BR), 
Role of Science and Teclinical Education in Katior.al 
Development, 
University News, 18, Nl2; 1980, Jun 15; 321-5, 
^acoixsQtsissR Explains need for a preparation of 
fundamental skills and inculcation of scientific 
temper which have acquired a new significance in the 
educational system of both the developed and develop-
ing societies, 
76 
46 RUDRA (KK)4ND RASTOGI (SP). 
Regional distribution of selected technical educational 
facilities in India, 
Journal of Higher Education, 4, Kl; 1978, Hon; 23-31 
The growth in facilities in agriculture, engineering 
and medical education at the graduate level are being 
studied, 
47 SA.^ ?iN (Y), 
India : A strategy to improve technical education. 
Prospects, 6, N2; 1976; 245-53. 
A high powered committee was appointed by the Governmeiit 
of India to suggest measures needed tc reorganize 
polytechnic education. It v/as a realization that 
the whole process of improvement of technician 
education depend upon a continuous reviev; and 
updating of the curriculum, 
48 SIN Gil (PN) AKD YADAVA (S ) . 
Polytechnization of education. 
Journal of Indian Education, 3, N4; 1977, hov; 44-7, 
Role and necessity of polytechnic education in 
human life are being discussed in thiis paper. 
77 
49 SRIVASTAVA (S) . 
Interdisciplinary approach in professional education, 
NIE Journal. 6, N2; 1971; 1-5, 
The need for an integral approach in professicnal 
education has boen realised on learning tnat 1) a 
better educ' ted man can do any job 'jetter tlii-r the 
less educ ted one; 2) no educational systeia can 
function in a vacuum; 3) the knov/ledge explosion 
has cbanged the past-oriented systcr^ .^s into future -
oriented systens; 4) professional education is app-
lied field. The following four-phaced professional 
training prograinrae has been suggested; 1) a go-xl 
grounding in general education; 2) a deep' study of 
the sciences - both Social and Natural as Physics, 
Chemistry, Biology^ Neurology, etc., as the c:.-se may 
be; 3) a study as to how this kno^vledce of th?^  Arts 
and Science is applicable to one's profession; 
4) a good grounding in the histor^^ and development 
of his ov.-n professional field and in grovip dynaraics 
and psychology- of motivation v/hicii vxill prepare h.im 
to take the leadership role upon himself, 
5 0 TECHNICAL E D U C A T I Q ; ! , 
Economic times, 1976, Apr 30; 9. 
This article covers policies and objective of technical 
"^i-/A< (ijTiCfMV^^' 
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education system; structures, linkage and centrals 
of the system growth and diversification, achievements 
and issues for future development are being discussed, 
51 THEKPCINIYATH ( F r a n c i s ) . 
Role of polytechjnics and industrial training institutes 
in developing middle level technical manpower, 
Industrial Engineering and Management, 11, TJ3; 1376/ 
Jul/Sep; 28-33, 
Attempts have been made in detail the different kinds 
of industrial jobs v/hich technician engineers snould 
normally be engaged in, 
52 TIWARI (ND), 
Science and Technical Education in India: excerpts 
from the Convocation address at the Indian Institute 
of Technology, Bombay. 
University Nev;s, 20, N22; 1982, Nov 15; 699-701. 
Need and importance of scientific and technical in 
India has been discussed in this paper, 
53 VERMA (D). 
Technical Vocational educationj Need for a more 
pragmatic approach, 
Journal of Indian Education, 6, N5; 19C1, Jan; 23-6, 
Technical vocational education has been a vital 
79 
concern of Indian educators for sometime, in SBH 
recent years it has become an even more crucial 
aspects of whole education pattern in India, and 
the continuing conflict over its aims has not 
lessened the confusion tl"iat has long prevailed, 
This article attempts to highlights a few of these 
problems and suggestions, 
377.003.2 Education Cost 
54 ANBND (KK), 
Analysis of in-company training costs ••• a ci:i:c; 
study, 
Indian Management. 11, N2; 1972; 15-2 0, 
The T^ resent study examines the nature of the training 
office costs, the cost-per-unit in terr-s cf prograrfies, 
trainee days, training days, and ho\: tl..:; costs of 
one year (1969-70) compare with those of the pre-
vious one (1968-69) in the case of Larsen u Tcubro 
Ltd., Bombay, The limitations of the analysis are; 
1) costs are not accumulated programitie-wise; 
2) avoidable expenses may be reflected in a prior 
year's cost; 3) all kinds of costs connected \jlLh 
training are not covered. The reduction of coats 
in 1969-70 due to increase in nujiber of training 
days and progra;rjne participants indicates th.-t 
80 
scope for cost reduction is considerable. It has 
been emphasized that cost of comparable intra-
company vs. outside programnes siiCulu be explicitly 
considered in training decisions, 
55 K-iAK (QU). 
Unit Costs of technical education : A study of their 
structure in Delhi, 
Manpower Journal, 8, Kl; 1972, Apr/Jijr.; 71-S9, 
The study of institutional unit costs can be useful 
in a number of ways, 
1) For working out financial allocation and costing 
of educational proqran^ l^es 
2) For studying the level of efficiency at v/h^ ch the 
educational plant is run. 
3} To compare inter-state and inter-irstitution 
variations 
A^ This paper attempts to throw some lights on 
these iJOints and shov;s the trends in the unit coats 
of technical education imparted at craftmcin, tech-
nicians and degree levels, 
377.007,6 Consultancy Service 
56 SUHIASH (JR). 
Technical Consultancy Service, 
81 
Yojana. 1971, Oct 3; 14-5, 
Basic aim of this paper is technical consultancy services 
are potential source of foreign exchange earnings, 
Maximum utilisation of consultancy and engineering 
services available in the country and providing 
opportunities for their further developments ure being 
explained, 
377,008 Organization, Manageiaent, 
57 ALL INDIA Manufacturers Organization : AIMC bac':grcund 
paper on seminar on reorientation of technical education 
to the requirem.ent of industry, 
Industrial India, 21, N9; 1976, Sep; 12-6. 
Syllabus of postgraduate courses to improve the 
knowledge of working engineers are being modified, 
Research project is sponsored by industry and by 
Government agencies are also being encouraged. How 
far these efforts have pearmeated different educational 
institutions and v;ith what success? The task before 
the conference is to review such progress for the 
national angle, 
82 
58 CHANDRAKANT (LS) 
Management development in technical education, 
1st ISTE Karnataka Annual Commemorative Lecture, 
1982; 1-18, 
Planning in retrospect and management of technical 
educations are being discussed, 
59 GOMES (CADC). 
Organizational constraints to technical innovation 
in education, 
Journal of Indian Education, 9/ N3; 1983, sep; 53-60, 
Many attempts at technological innovation in technical 
education of different levels of developn-;ent have 
faced serious obstacles and frustration, A conirnon 
feature of many such attempts is that they try to 
rationalize educational systems on the basis of 
bvireaucratic models. Schools are expected to work 
as enterprises and their technological core ±L. to 
play the same role as that factories, 
60 KHARE (Anand), 
Organizing a large department in an educational 
institution, 
Indian Journal 'Bf Technical Education, 4, i;i/ 1975, 
Aug/Dec; 20-4. 
The main object is the head of the department cannot 
handle all the administrative tasks he must delegate 
83 
responsibilities to his members of staff. To 
set up different committees are being studied, 
377,014 Policy 
61 NEW POLICY of Technical Education. 
University Kev7S. 24, N17; 1986, May 1; 13-4, 
A one-day seminar on Nev; Policy of Technical ecuction 
was recently organised at the University of xioorkee. 
The follov/ing reconrnendations emergecl out of the 
deliberations of the seminar (a) Appex boc'y for 
higher technical education, (b) Manage-iaent of Tcc'n-
nical B Institutions/(c) Faculty deveicpment,(d) linkage 
with industry, (e) Curriculum development 
377.014.542 Planning. 
62 HIRLEICAR ( Y ) , 
Technical & Vocational Education, 
Progress of education, 48, N7; 1974, Fel?; 238-44. 
Training in vocations must be planned at different 
levels and the degree must be dissociated from service 
requirement. These suggestions are being explained, 
63 INDIa, EDUCATia\ & SOCIAL WELFARE (Ministry- of -
Report of the special committee on reorganization 
and development of polytechnic education in India, 
1970-1. 
Report of special commattees are explained, A list 
of polytechnic institutes those conducting certificate. 
84 
Diploma courses in various subjects aro also ;-iven, 
64 J^ aiJ (PC) and PATKI (SD) . 
Planninc a laboratory experiment. 
Indion Journal of Technical Ec^uc^tion, C, :;2; 1972, 
Aug/Dec; 39-91. 
'i^he "-.air o b j e c t i v e i s t e c h n i c a l educ::t ion i " 1;::. .ore. eery 
experioncvijo for the s tuden t s se rve ac a p'~v;er:^.il t o o l in 
making the t eco^ i iog- lea rn ing prcoesG inoro c t'•.---'•'• iv:: , 
65 KRIS;-::..!' (. .KU) . 
R c o r ' - r n i s ^ t i o n cf p ' .? ly toohnic educ^ t i -on , 
h a i n c t r o ? . . ' . 1970 , Doc 5 ; 1 9 - 2 0 , 2 5 . 
In yi annin._i f o r rocri;;;anioi tii~'0 of po ly t eoVooc 
e d u c a t i o n , tv/o i m p o r t a n t a s p e c t s s h o u l d '"i o-; .^o"ully 
c o n s i d e r e d , (a) T''_,'pe and c fua l i ty of manpo\-yer r e .^.lirement 
and (b) i t s p e r s p e c t i v e grov/th of sup^ l y ano ...e.u-ijd, 
6 o i^ ARAY.-.NAii (I-:ST ) , 
Suorjestions to reorient technical education 
Hindu. 1971; Aug 30; 
In India, there is a very small percentage 
\,'hc are learning technological sliills as _. 
The reasons behiiid this are being studied. 
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67 REORIEMTATICN CF Technical education. 
Industrial India. 21, M2; 1970, Feb; 11-3. 
Generally fresh graduates fail to come upt'^  the 
expectations of interviewers due to some reascrb.So 
the all Indian Manufacturers Organisation or'.;-»rJ-ied 
a serainar on reorientation of Teciinicel Eour-ction at 
Poona to evaluate v/ays and means \;hlch v^ oulo rc-.-idtr 
the freshers out of the teclinical institutions 
fxmctionally vvorth\jhile. Several suggestions are 
being discussed in this article. 
68 RE-ORIENTATION OF Technical Education, 
Industrial India, 27, N8; 1976, Aug; 3-4, 
The main purpose of the paper is to invite attention 
to t]T.e unsuitabj.lity of fresh engineering and taclinical 
graduate to the requirements of Industry. It v,cjld 
be necessary to tahe such effective steps as are 
warranted to give practical b.ias to the curricula 
content of technical education in India, The 
curricula should be of such nature that it faci-
litates greater inter-action between education and 
industry, 
69 SELVAI^JAK ( N ) . 
Instructional resources Centre; A racdern concept : 
rolas and functions, 
o c 
Indian Journal of Technical education, 4/ ^ 13; 1976, 
Dec; 119.20. 
IRC should be planned to offer services directly related 
to the day-to-day problem of teachers and siiould stiiaulate 
worthwhile, creative educational changes in tlie proceijs, 
377.112,4 Teachers, Instructors. 
7 0 AGGAR;mL (S^ i) . 
An experiment in Technical Instruction : Progroiiii''.c;d 
Materials for class-room, 
Indian Journal of Teclinical education. 2, n2; 1D72/ 
Dec; 60-3. 
This experiment was aimed at finding the (1) usefulness 
and (2) acceptability of programmes of technical 
education. Present programm.e exhibits potentialities 
of both, 
71 LAtlBA (SS). 
A rational approach for teaching load allocation 
and its measurement in units. 
Indian Journal of Technical Education, 5,1^ 2; 
Dec 1977/Apr 78; 50-1, 
A new method of measuring teaching load has been 
proposed. Actual weightage to be used is somev.'hat 
arbitrary and can vary from one department to 
another. It is observed that if the unit system 
87 
is employed and if uniform teaching load uni-cs 
are allotted to each faculty member, it v^ ill 
contribute tov;ards improved teaching, 
72 NATARAJAN (V). 
Instructional objectives in the teaching of surveying. 
Technical Teacher. 4, Nl; 1970; 42-S. 
Instructors teaching xinskilled or sem.i-srailleG 
bench assembly have been previoiisly taught a 
2-component system. The need to improve this method 
is considered. The instructor needs to be more t-vvare 
of the process of learning in Trainees, 
73 NATARAJAN (R), 
The role of informal tecliniques in improving the 
effectiveness of formal education programmes, 
Indian Journal of Technical education, 9, Kl; 
1986, Jan; 13-28. 
Infoi'mal techniques have a significant supportive 
and complem.entary role to play in this regard. 
The use of modern educational technology offers 
the potential for meeting a nvimber of challenges, 
are being studied, 
8 
74 TEACHING THRCUGli Discussion Kethod in Technical 
Education Classes, 
University News. 24, N3; 1986, Jan; 11-3, 
Varieties of discussion techniques in hig..ex" technical 
education are being studied, 
377.112.6 Teacher Training. 
75 Adithan (M), 
Subject Analysis. 
Indian Journal of Tectoical Education. 1, Ulj 19S1, 
Apr; 27-31, 
In the educ -tional process, there are t\;o main 
considerations, what to learn and how to learn? 
In terms of teacher activity, this amounts to 
what to teach and how to teach. These points are 
being explained, 
76 BAIN:E--^EE (B) AND SIMFIA (DK) , 
On some aspects of pedagogy in applied mutheraatics, 
Intamational journal of mathematical education in 
science and Teci.nology, 9, K3; 1978, Aug; 261-5, 
This paper seeks to develop in broad outline sc^ ae 
8 
pedagogical principles appropriate to teacliin^ of 
applied mothematics. The meaning and- possible 
connotations of the subject are discussed. Its 
origins and historical developments are described. 
The paper concludes v/ith some possible pedagoc.ical 
aspects of aoxjlied mathematics, stressing the importance 
of the right kind of attitude and of learning from 
experience, 
77 BliATTACHARYA (SP) . 
Educotional Technology in technical teacher education, 
Indian Journal of Technical Education, 3, ¥.2; 1975, 
Apr; 108-14, 
The paper is presented v;ith the brief tliat eductional 
tecfinology properly supported and v;isely eiaployed cculd 
help meet some of the developing nations most pressir.'g 
needs. The more lay-in of a core of capital 
equip;:ent, indispensable as that is for further 
economic expansion does not yet catalyse a tra': ition 
a 
bound society into^modern one, 
78 JHA(CS) AF.D I^RTMY (SS), 
The teaching of the theory of single-phase induction 
machines, 
Indian Journal of Technical Education, 3, Kl; 1974, 
Jul; 5-10. 
This paper illustrated the use of the theory of 
90 
s^ T^nmetrical components for teaching of single-phase 
machines. This method not only avoids conceptual 
pit-falls but leads to a precise establishment of 
the standard equivalent circuit, 
79 KATARAJAN (K) AND SRIKATH (H). 
Student evaluation of teachers, 
Indian journal of technical education, 3, K3; 1975, 
Apr; 105-7. 
It is increasingly being recognized that students 
opinion on teaching is important and that dvie 
consideration should be given to these opinions, 
This article deals \7ith the problems cf allov;ing 
students to evaluate their teachers and suggests 
remedies. A sample questionnaire has been included, 
80 PILLAI (SS). 
Design cf a training course for coirLmunication 
teachers in technical institutions. 
Indian Journal of Technical education, 4, E3;1976; 
Dec; 115-8, 
All m.ajor activities expected of an ideal teacher 
are included to make him dynamic/ ada^ jtive oiiJ 
efficient in the role assigned to him. with special 
reference to the teclinical institutions in '-.'hich 
he has to v7ork, 
91 
81 RhO (MS) AND SESI-IADRI (CV) , 
Experience with a self-paced course, 
Indian Journal of Technical Education, 3, N'i; 1974, 
Dec; 38-42, 
This article reports experience vitb course during 
its second yecr and provides some data and qi.ic-riti-
tative comparisons v:ith conventional teaching 
procedures. 
82 SAllAK (Y) . 
Curriculum Developrrent centre: T.T.T.I., ohond, 
Indian Journal of Technical Education, 1, h2; 
1971, Dec; 62-4. 
A report of the activities of the curriculurr. develop-
ment centre at the Technical Teachers' Training 
Institute, are being explained, 
83 SEN (B), 
Training of teachers for Teclinicians edvic-tion in 
India , 
Education Quarterly, 2, N4; 1971, Jan; 20-G, 
The main objecfcive of this paper the existing 
academic staff is to remove their dificiencies 
by retraining programme, industrial orient^^ti en, 
pedagogical training. Inadequate technical 3tnov,'ledge 
are 1) lack of \anderstanding of educaticn'-il 
philosophy and objective of technicians couioes 
2) lack of proper communication due to lack of 
ability in teaching (3) laclc of understanding of stxidents 
needs, 
9E 
84 SESH/^RI (S) AI\'D NILAVALAG/iN ( S ) . 
Teaching of iinits and dimensions in mechanics, 
Indian Journal of Technical Education, 5, ri; 19^1, 
Apr/Aug; 20-4. 
Aim is to present a metiiod of teachinc "Units and 
Dimensions", It has observed that students are able 
to understand the concept better and develop confidence 
in applying them to various situations. It is twe 
authors' intention to share their experience v.ith the 
teaching community the autiiors claiiii no originality 
in the method. Certain standardisations in noc^ t^ions 
and usage of special symbols have been attempted v;hich 
v/ere received by the students. 
85 S R I R E I J G A K ( K ) . 
System approach to technician education. 
Technical Teachers, A, Nl; 1970; 1-7, 
The basic principles of system analysis and ap:^ roach 
have been explained and applied to the functioning 
of an industry, enumerating the objectives of the top 
management and the methods by v/hich t'^ ey achieve the 
same. The principles of system approach have been 
further adopted to analyse the objectives cf tecli-
nical educotion/ training prac-ice and experience 
and for evaluating the curriculum for technicians. 
86 VERMA (DVS), 
Evaluation of a teacher, 
Indian Journal of Technical Education, 4, K3; 1976, 
Dec; 121-4. 
93 
It is recoiximended that teacher be got evaluated 
by students. The proposed questionnaire may 
be used for this evaluation. Further it is 
recoinrnended that after such evaluation the teacher 
be issued a certificate to this effect. Such certi-
ficates may be given due weightage ah the time of 
confirmation and higher promotion. 
377.121.2 Admission Test. 
87 ENTRANCE TEST for admission to polyteciinics in .n.p. 
University News, 22, 1320; 1984, May 25; 15. 
A common entrance examination is proposed by state 
governments. Qualification, Age etc. are being 
discussed in this article. 
8 8 KHOBRAGADE (NT) AI,D P A T I L ( P R ) . 
Review of admissions and performance of back\;ard 
class students in a polytechnic. 
Indian Journal of Technical Education, 1, Kl; 1981, 
Apr; 7-11. 
The study carried all projects. The strange inference 
that the facilities of the reservations applicable 
to various class of people, particularly S.C,, S.T. 
and U.J. and M.T. 
94 
377,121,4 Prospectus, Curriculum/ Syllabus, 
89 BALARAMAN (ShakiontQla) . 
Techniques of curriculum change, 
Indian Journal of Technical Education, 4, Fl; 1975, 
Aug/t>ec; 15-9. 
Discussion on some techniques by v/hlch the curriculum 
may be developed or revised, 
90 DOSS (KSG), 
The Q.B.S.(Question Eased Syllabus) system. 
Indian Journal of Technical Education, 3, N2; 
1974/ Dec; 72-4. 
Any educational system can be maintained at a 
high level of efficiency only by continuous rcr^ie\j~ 
ing of curricula and syllabi. Talcing into ^.cccunt 
the changing circumstances for the improve, the 
training ' ith a viev; to make the students better 
fitted to face the challenges. 
91 GILL (J), 
Curriculum design and student teachers cf science. 
British Journal of teacher educeticn. 5, Til; 1979, 
Jan; 7 3-82, 
TbiiJ article 
to give students an understanding at the principles 
95 
of cxorriculum design through scienco f i e ld work, 
92 KATAl^JAK (KV). 
Guided Modular i»ystem, 
Indian Journal of Technical Education, 4, i:3; 1976, 
Dec; 112-4, 
The aim of- this paper is to bring to light ;:cme 
of the deficiencies of the curriculum preseiitl;^ -
being fcllov/ed at Technical Teachers Training 
Institutes in India, The philosophy of 'wiiicr. ia 
mainly to give a subject upcatinj to ciplcmotia 
in Engineering and orientate al] th^ tecicnex-s 
towards improved pedagogical methods and eval-ja-
tion procedures, A presumably more effectir^e 
training procedure termed as Guided Modular 
System derived mostly from systems approach per-
sonalised systeui of instruction and xecl-riciaa 
eduction. Council reconuaendations are ""--eing 
suog^ '^ sted, 
93 PA I (1-JA) AND SESilrtD.il (WA) . 
A report on core curriculuin seminars held by 
the curriculum development cell at IIT, Kanpur, 
Inc^ ian Jovirnal of Technical Education, 4/ ':i;i975, 
rtUg/Dec; 12-4. 
It has proposed that the objective of the cell 
96 
should be to organise study groups on the core 
prograrnrr.e in engineering college of India , 
9 4 VERFiA ( D ) , 
A new axjproach to curriculum design in Tecimical 
educntion, 
Journal of Indian education, 5/ N4;, 1919, Kov; 
23-34, 
Basic aiiTB of this paper are (1) To prepare the indi-
vidual for employment in use of several entir^ ' jobs 
in a field of technology; (2) To provide the 
individual vvith broad based technical s]:ills aud 
kna,vledge, (3) To provide a bagkground for continued 
study, 
377,127 Examination. 
95 I-aiOERAGADE ( K T ) AND PATIL (PR) . 
Comparison of academic performance of polytec/mic 
students with their own performance at the time of 
entrance in polytechnic, 
Indian Journal of Tecnnical Education, 8, l\l; 1935, 
Jan; 22-30, 
The paper presents the comparison of acaderaic ijerfcr-
mance of polytechnic students at the final Diploma 
examination \-7ith their academic performance at the 
97 
S»S»C, examination. The influence of factors such 
as intellectual ability^ habitation background, 
financial status and social status on the acadenic 
performance has been presented. 
96 MURTHY(G Bhanu) , 
Assessment of internal assessment, 
Indian Journal of Technical education. 5, Kl; 1977, 
Apr/Aug; 17-9, 
An atterapt is made to assess the usefulness of inbemal 
assessment, a modern trend in the assessment of student, 
97 NATARAJAK (R). 
Some problemsin evaluation of student perforniance, 
Indian Journal of Technical Education, 4, Nl; 1975, 
Aug/Dec; 25-7. 
Both students and teachers have many faults to fina 
in the examination system. The major differences 
betv;een the essay and objective type questions are 
summarized. Some recommendations formaling the 
essay type questions more objective are then 
enumerated. Every responsible teacher has an obli-
gation not only to have competance in his field of 
study but also to keep abreest of the latest develop-
ments in educational technology in order to contribute 
to the overall effectiveness of the educational 
process. 
98 
98 KATA.iAJAN (V) . 
C o n t i n u o u s ^^.ssessraenc cf T e c l ; n l c i a n S t u d e n t Perf:.r; . .ciicc 
E d u c a t i o n Q u a r t e r l y . 23 , 132; 1 9 7 1 , J u l ; 4 1 - 4 . 
As a r e s u l t of grov;ing d i s s a t i s f a c t i o n v.'ith t r a d ^ t i o n e l 
t i m e t e s t e x a m i n a t i o n , f o r v / a r d - l o o k i n c e d u c a t i o n i s t s 
have r e c e n t l y been i n v e s t i g a t i n g . Some a-Ltoma-i-ivo 
method of assessing s t u d e n t s p e r f o r m a n c e a r e ' :einG 
d i s c u s s e d , 
99 WATAi^JAiT (V) . 
E x a m i n a t i o n reforr ' i s i n t e c p i n i c a l e d u c a t i o n , 
E d u c a t i o n Q u a r t e r l y , 25 , N l ; 197 3 , Apr ; 2 7 - 3 2 , 
An a t t e m p t i s made t o s t u d y t h e Amer ican e x a ; . i n : ; t l o n 
sy s t em and B r i t i s h e x a m i n a t i o n sy s t em & s u o g e s t i ^ n i s 
c i v e n f o r I n d i a n e x a m i n a t i o n s y s t e m , 
100 TliAPAR (B) and 'UFTA (BR), 
Ora l t e s t s : « b a s i s fo r award ing s e s s i o n a l r . ' - r ' .^ . 
I n d i a n J o u r n a l of T e c l i n i c a l E d u c a t i o n , 3 , 1.2; ll . '74, 
Dec; 7 5 - 8 0 , 
The aims of t h i s p a p e r a r e t o d e t e r m i n e t h e bouiT''.--'~i^s 
and t h e d e p t h of tr ie s t u d e n t ' s knc/./ledge i n a c o r t o a n 
f i e l d . To measure t 'ne s t u d e n t ' s a b i l i t y in tc!-c..li^,_: 
e n g i n e e r i n c j p r o b l e m s - t o f u n c t i o n a s an i n c a n t i v : a r 
s t u d y i n g ?-nd o r g a n i z i n g t h e c o u r s e m c ; t o r i a l - To 
sux-'plev:^,ent and r e i n f o r c e c l a s s - r o c r o te ;_c i i ing , 
99 
377,194 Problem in technical education, 
101 GHANDRAKANT (LS). 
Technical education: current problems end future 
prospects. 
Manpower Journal, 9, Nl; 1973, ^ .pr/Jun; 15^41. 
All problems ana future prospects are being r.tur'.iec 
102 DUTTA (SK), 
Problems of tec.:nical education:extracts from f.ie 
3rd convocation address of Punjab Engineerinj 
College,Chandigarh. 
University News. 11, M4; 1973, Apr; 5-6. 
Problems of technical education are being stU'Jicd. 
1 0 3 ia-!CPIV/3ADE ( N T ) . 
Problem of drop-out in polytechnics, 
Indian Journal of Technical Education, 1, l-.l; 
1981, Apr; 12-5. 
Statistical Analysis of drop-out studencs v/no left 
the polytechnic covirse after selection are being-
studied. Explained the reasons behind tl-.is .::.rd 
also discussed the various problem of students. 
104 iTi^ TA.^ j;.!:: (KU), 
Gapsin technical educ:tion and training, 
vjournal of Indian education, 6, N6; 1981, 
Mar; 9-11. 
The practical training is to be fr^aitful, sc there 
100 
should be good rapport between engineering colleges 
and industries. The people from industries should come 
foward to support engineering colleges J-nd polytechnics 
are the p-urpose of this article, 
377; 331.024 Teciinical Manpower. 
1 0 5 KRISHtlAMOORTHY ( C S ) , 
Education explosion and its effects on the composition 
of scientific and technical manpower. 
Manpov;er Journal, 9, 114; 1974^ Jan/Mar; 105-15. 
Manpower structure at present is made up of persons 
who are their expertise and skill to on the job 
training and experience, they have gathered, in 
addition to their formal education, 
377:374,2 Group Study & DiGcussicn. 
106 GULHaTl(SK), 
Towards Designing Useful tutorial work, 
Indian Journal of Technical Education, 4, Kl; 1'''75, 
Aug/t)ec; 28-31, 
Kind and process of Tutorial are discussed. 
377: 338.45 Technical Eduction for 
Industrial Prociuction. 
107 VENIC-.T:-. 1-^.0 (B3). 
Education and Training for Industrial developner.'c in 
India, 
Integrated Management, 55; 1970, Kov; 8-30, 
101 
The p\xrpose of the present study is to categorize 
the skill competences needed by Industry into fo\;!r 
main groups (a) operatives or semiskilled workers; 
(b) skilled workers or craftsmen; (c) supervisory 
personnel such as entrepreneur-managers, tecnnicions, 
foremen, and management assistants and (d) engineers, 
Above mentioned points are explained. 
108 VENKATA RAO (BS), 
Education and training for industrial development in 
India : the problem of linkages ±H:feBgrHjs:Bai laamagBiBBRHltx 
Integrated Management. 54; 1970, Oct; 8-13, 
The principal objective of this study is to seek an 
answer to the question. How can the existing industrial 
education and training system in India be made more 
effective in realising the Government of India's aim 
and plans for industrialisation and bringing about 
rapid growth and modernisation of industry? 
377 : 420 English Medixun. 
109 MALIAKAL (RG). 
The study of english for Technical education, 
Indian Journal of Technical education, 5, Kl;,1977/ 
Apr/Aug; 14-6, 
Survey are conducted through questionnaire for 
the analysis of the content of the English-
102 
teaching programmes offered in engineering and 
technological institutions in India, 
377: 65.001.8 Role of Industry, 
110 RAO (MSV). 
Role of industry in the management of technical education, 
Industrial India, 21, NlO; 1976, Oct; 41-3. 
India has registered phenomenal advancement in several 
fields of engineering and industry. Equally phenomenal 
has been the growth of technical institutions for 
producing technical persons for handling the country's 
and problem of development and grov;th. In this paper 
it is proposed to briefly examine these aspects and 
outline some suggestions, for gearing our educational 
institutions to provide all the talent needed in 
every field of industry and engineering, 
377: 772.2 Blue Print. 
111 BLySPRINT FOR technical education. 
Patriot, 1972, Apr 23; 8, 
Some of the recommendations put forth by the All 
India Council for Technical Education at its 21st 
meeting are: 1) forming statutory boards or councils 
for technical education in States; 2)granting auto-
nomy to select technical institutes; 3) constituting 
a joint committee of the All India Technical Council 
for Education and the University Grants Comirdssion, 
1«3 
which will examine the structure of engineering 
education and suggest naasurss; 4) introducing sand-
wich courses in engineering education in order to reet 
the needs of industrial development; 5) offering 
scholarships to 25 percent students joining polytcciinics 
so as to attract the best talent, end reserving a 
certain percentage of scholarships to sj-illed v7orl:ers; 
6) entrusting the Centre with the responsibility to 
share v^ ith States 50 percent of the expenditure the 
schemes may entail; 7) linking technical education v,itn 
management techniques; 8) retraining teachorG end 
starting a course for principals and heads of depart-
ments in polytechnics. 
377,5 ; 62 Technical Education in Engineering, 
112 ABDUR RAHIM. 
Engineering education in India, 
Hindustan Times, 1972, Jun 11; 7. 
The need for revision of engineering education ••ichin 
the framework of changing environment has teen stressed. 
Indian students are less mechanically inclined and 
they accept the prescribed cvirriculum as best suited 
to their needs. Lacking the creative ability and 
possessing a weak theoretical background, the engineering 
graduates find the employment irrelevant to their 
104 
education. The faculty members are also primarily 
theoretically oriented and train pupils to be 
research scholars. Thus an average student, v/ho is 
not desirous of pursuing a research career is left 
in an insecure position. The small scale industries made 
available to engineers have not progressed due to lack 
of patronage. The curriculum should therefore be 
made interesting to average students. The choice of 
engineering courses should enable pupils to reduce 
thei^r subject load and train them to concentrate on 
a few. Project-type courses should be emphasised in 
theory and practicals from first year onwards. 
Building devices and systems should be stressed in 
laboratories. The postgraduate and research courses 
could be confined to Indian Institute of Technology, 
A research institute supported by the university 
should be attached to engineering departments to 
aid coramxanication between the industry, research 
and engineering colleges. These institutes could 
feed the local industry and provide *: internship to 
students. Keeping in view the changing needs of 
society, efforts should be made to provide broad-
based engineering education. 
113 ADVANI (RN), 
Some Notes on present day engineering education in India, 
Rajasthan University News. 9, N4; 1971, Hay; 3-5, 
105 
Presents some of the main points of the paper 
the recruitment of engineering degree courses. 
Datas are presented on the process by v/hich male 
and female students got into engineering courses 
(i.e. promotions of students qualifying for degree 
courses and for engineering courses and actually 
entering engineering). The qualifications of 
engineering students compared with other students, 
and the commitment of engineering students to their 
courses compared with other students. 
114 BAJPAI (AC). 
Mathematical education of engineers part li 
A critical Appraisal. 
Intei-national Journal of Mathematical educ-^ tion 
in science & technology, 6, N3; 1975, Aug; 361-380, 
This paper takes a critical look at the present 
state of mathematical education of engineers. It 
then suggests the improvement needed and proposes way 
in which they can be implemented, Attention is 
concentrated on identifying the problems and outlining 
a course developed by the authors in an attempt to 
meet the criteria for improvement, 
115 a^JPAI (AC). 
Mathematical education for engineers Part 2: Tou^ ards 
possible solutions. 
106 
International Journal of Mathematical Education 
in Science &. Technology, 7, N3; 1976; 349-64, 
This paper describes the course developed by the 
authors for teaching Mathematics to engineering 
undergraduates. The simultaneous tecliniques v.hich 
are relevant to a particular topic is discussed, 
116 BARUAH (SK), 
Engineering education in total technology. 
Industrial time, 28, NI27 1977, Dec; 97-8, 
Basic aim;; of this paper is to develop an ,, outline 
of the type of postgraduate education.necessary 
in the field of engineering technology. A model 
for Ph.D. coixrses for 3 years are also being dis-
cussed. 
1 1 7 BHP.IiGAVA ( H a r i ) . 
Engineers ' problems. 
Times Weekly. 1972, Apr 9; 4. 
A brief description of series of problems in his 
practical field are being studied, 
118 BCBE (Sukumar), 
Achievement motivation of engineering end non-
engineering students in India, 
Journal of Social Psychology, 108, 1^ 2; 1979, 
Aug; 273-4, 
07 
The results of the study provide confirmation 
that the rational^ content and structiire of the 
Nach Naff Scale can sxorvive translation into 
languages other than english, and that the scale 
may be useful in investigations of achievement 
motivation conducted in other countries. 
119 DDOOPAR (BL) AND KAINTH iGS). 
Scheme for practical training of the undergraduate 
engineering students, 
Indian Journal of Technical Education , 2, Nl; 1972, 
Aug; 14-5. 
Numerous schemes for imparting practical training 
to the undergraduate students have been devised. 
It has been explained, 
120. DE (AK), 
Engineering education and its challenges. 
Commerce. 1978, Ann; 205-9, 
Update the Icnolwedge and experience in new trends 
and techniques are being discussed in thi^aper 
121 DHANANJAYA (MH). 
Continuing education in the field of engineering and 
technology in developing countries, A case study of 
Indian context. 
Indian Journal of Technical Education. 9, Kl; 
1986, Jan; 6-12, 
m 
Several disjointed, attempts have been made in the 
field of continuing technical education in recent 
past, some of them are being enumerated below, 
(1) Holding the seminars/symposiums/workshops (2) Short-
term training (3) Organised contuing education through 
institution (4) correspondence courses (5) adoption of 
modern technology like video and TV for contuing educa-
tion etc, 
122 EISEMAK (T), 
Some predictors of institutional satisfaction : « study 
of engineering faculty, 
Joi.imal of Higher Education, 1, N3; 1976, Spr; 397-400, 
This paper studies some predictors of job satisfaction 
among the engineering faculty in India, It considers 
how faculty rank and institutional affiliation con-
tribute to job satisfaction and explores the impli-
cations of low job satisfaction for attitudes tov/ards 
professional like in India, 
123 GANDHI (AC). 
Education of the engineers. 
University News. 17, N22; 1979, Nov 15; 579, 
The main objects of this article are, (1) To increase 
the engineering student's awareness of the econonic, 
social and political situation in the country and 
1U9 
and to promote the development of technology 
appropriate to these conditions^ (2) to equip 
students to cope v/ith administrative ana mancicerial 
deraands of their environment, (3) to develop social 
sciences especially those to their sub-branches that 
interact with physical sciences and technical 
education etc, 
1 2 4 GEHLAV;fAT (JK) Atu) KnKT ( K e s h a v ) . 
Some aspects of teaching engineering design as c^  
core-course at first year level, 
Indian Journal of Technical Education, 5, Kl; 1977, 
Apr/Aug; 3-6, 
is 
The main obr^ ectivex of this course/to give the 
student, who is ma?<:ing a beginning of his engineering 
education a clear picture of what engineering snd 
engineering design is required and offered, 
125 GILL (D). 
Towards more open perform.ance appraisal. 
Personnel Management, 9, N12; 1977, Dec; 31-3, 
37 &630, 
The author reviews current practice in performance 
appraisal using a recent survey to sha,'; that 
appraisal continues to flourish, in spite of 
continual criticism. Research has drawn attention 
110 
to various defects e.g. central tendency in ratings, 
concentration on personality traits/ complicated 
paperwork and untrained appraisers. In 1975 ana 
1977 the survey of appraisal schemes was carried 
out, by postal questionnaire, personal interviev;s 
and study of documentation, 
126 GOPALAN (DK), 
Continuing education of engineers in developing 
countries like India, 
University News, 22, N23; 1984, Jun 16; 3-4, 12. 
The basic objectives of this paper are (1) to develop 
specialized knowledge in specified fields of 
national relevance, (2) Training in research methodology 
and real life problem solving etc, 
127 JAIN (ML). 
Continuing engineering education, 
Journal of Higher Education, 5, Nl; 1979, Man; 
51-6. 
The Government of India as well as the State Govern-
ments should also give all eneouragement to all 
continuing engineering education programmes according 
to the need of the area. So needs are re-education 
from time to time through a flexible interacting 
programme of study and on the job experience suited 
HI 
to his specific interest*. These, are the main 
pxirpose of the article, 
128 HCW EFFECTIVE is oiir engineering education? 
Indian Chemical Engineer. 13, N2; 1971; 1-2, 
The two objectives of engineering education are: (1) the 
dessemination of knowledge with a view to develcx^ ing 
the analytical abilities of students, and imparting 
information and know-hov; which may be useful currently 
as v;ell as in the near future. Though the former 
objective is accepted as the academic objective of 
education and a source of innovation, the latter seems 
to be the real need of the present-day India, However, 
a curriculum based entirely on practical and job 
oriented objecgives is currently considered inferior 
and suitable only for subordinate manpower. If it 
is agreed that these tv.'O objectives are to \anderline 
planning of programmes for engineering educ.ition, 
their effect on curricular and administrative stru-
cture should also be eonceded. It has to be under-
stood that admission to engineering colleges on the 
basis of school final examination results does not 
ensure the required level of academic competence. 
It is argued that students who have attained the 
required level of achievement should be admitted to 
112 
engineering colleges even if they have not completed 
the school career. The rigidly disciplined curri-
culuin at the tmdergraduate level does not premote 
excellence. It is suggested that there should be 
plenty of freedom of choice to select courses 
even at the vmdergraduate level, Vvith proper guidance 
Indian students are capable of making right choice, 
129 JAYALAKSHMI (l), 
A conparative study of the attitudes of social science 
and engineering students to certain aspects of 
higher education, 
Journal of Higher Education, 5. N2; 1979, Aut; 
233-6. 
A survey was conducted on a sample 201 engineering 
students and 165 social science students from tvvo 
an major institutions in Delhi namely IIT Sc Jl;U, 
The main points are compulSLO^ attendance, self-study, 
home assignments, justification for admission value 
of course are the basic points of discussion, 
130 JAIN (PL) AND JAODISH LAL, 
Cooperative Education in Engineering, 
University News, 8, N8; 1970, Aug; 15-6, 
The main prerequisites for the introduction of 
113 
cooperation cour-se are as follows: (1) the cooperative 
education system is based upon the assumption that the 
programme is carried through in a pre-planned ir.onner 
and there are no breaks, (2) necessary facilities for 
industrial training are to be created, (3) tlie sylleibi 
of the studies at the college may have to be appro-
priately framed so that fullest advantage of the training 
periods can be derived, 
131 KANITKAR (VJ), 
Role of Engineer, 
Industrial India, 35, N12; 1984, Dec; 45-7, 
Various topics such as engineering vjcrk function, 
professional capabilities, technical area of 
challenge, technocratic professionalism and 
inevitable managerial reqoiirements are discussed, 
132 KRISHNAK (B). 
The Anatomy of a Sick Engineering Unit. 
Indian Management, 24, N4; 1985, Apr; 18-.22. 
A combination of continuous industry monitoring early 
warning of'black sheep" anc consequent financial 
centrals and managementassistance, is likely to 
be the only realistic remedy to this problem \.hich 
are being studied, 
114 
133 KUPPUSWAMY (G) . 
Engineering Studies of development, 
Educational India, 49, N2; 1982, Aug; 27-8, 
Students entering engineering degree courses en-
counter special problems, which need to be dealt 
v/ith during the first year, if maximum benefit is 
to be derived from both the course itself and voca-
tion training in industry. Three majox- questions 
are; addressed by this paper (1) \i:hat can be done 
to improve the information about engineering 
degree courses and careers given to school teachers? 
(2) Vv'ill the provision of appropriate induction 
training at the beginning of a degree course case 
the problems of transition from school to 
university? (3) v;hat can be done to ensure thof-
engineering siAiiBinsi students acquire the basic 
professional skills and develop the right attitudes 
to build a successfull career in industry? 
134 NATlOtTAL SEMINAR on Engineering education policy. 
University News. 23, K41; 1985, Nov 1; 7-9. 
A three-day seminar held at IIT Delhi and di"cussed 
follc^ f^ing eight topics which are (a(D faculty and 
Faculty development, (b) PG and UG Training Programmes 
facilities (c) impact of emerging technologies and 
l is 
technology gap; (d) l i n k a g e s v/ith va r ious system; 
Cf) resources and finances; (g) management structure 
of engineering education and (h) quest for excellence. 
(Engg.) 
135 NEW ORIENTATIQNI t o t e c h n i c a l ^ e d u c a t i o n urged . 
Hindu. 1971, Feb 21; 9. 
New orientation for engineering education is 
being explained so that graduates would have the 
skills incentives and facilities to set up small 
manufacturing units of their ovm, 
136 gATHAN (ND). 
Engineers'Education, 
Yojana, 1975, Sep 1; 3. 
Suggests six months practical training course, 
But who will give the training? the Government? 
or Industrialists? These problems are being explained, 
137 PILLAI (SS)^ND BHATT (RN). 
Informal Learning Alongside Formal Prograirjnes in 
Teclinical Education, 
Indian Journal of Technical Education, 9, 111; 1986, 
Jan; 29-34. 
Non-formal education depends on students' initiative 
and teachers' guidance. Informal methods/strategies 
to help students keep pace v;ith fast changing 
116 
technological world need to be integrated into the 
institutional programmes for reaping the maximum 
benefit. The problems of such integration need to 
be tackled resourcefully to make technical education 
socially relevant, industrially accountable and 
econcmically viable are being studied, 
138 PUROHIT (DP). 
Engineering: k professional career, 
Industrial India, 36, N7; 1985; Jul; 19-21, 
Describes following cardinal principles: 
(1) highest standards in engineering are achieved by 
xanderstanding the consequence of the practical appli-
cation of technical concepts; (2) criterion of engineering 
is excellence in design; (3) management sustains effort 
enabling a concept to reach a foreseen and through 
planned development, 
139 RAMACI-IANDRAN (A), 
Engineering education, 
University News, 11, N7; 1973, Jul; 4-6. 
The topics discussed are as xmderi 
(1) Cooperation between xindergraduate and postgraduate 
programmes; (2) faculty can consult for industry at 
117 
senior as well as jiinior levels* (4) use of 
visiting coiranittees for constructive interaction; 
(5) continuing education for engineering vvorking 
in industry. 
140, RAO CALLS for re-orientation of engineering education, 
Hidustan Times. 1970, Nov 17; 3, 
Union Education Minister addressed the students 
of IIT at its Convocation and suggested the 
reorientation of engineering education so that a 
climate could be created among students to prefer 
self-employment and entrepreneural activity to 
pay-pocket jobs. 
141 KAO (VLN). 
The stock of ITI Trained Craftsmen, 
Manpower Journal. 17, Kl; 1981,Apr/J\jn; 25-34, 
Statistical calculation of craftsmen having engineering 
degrees are being studied in this article, 
142 3ARMA (iG) AND SINHA (SK), 
Indian Engineering education system: Some facets, 
Indian journal of technical education, 9, ITI; 
1986, Jan; 1-5. 
This survey is a first attempt by the engineering 
118 
community in India at identifying and evalriating 
the relative importance of vital issues on a quanti-
tative basis. The target group for the survey 
includes (1) academics associated with engineering 
education, (b) engineering graduates employed in 
public and private sector industry, R & D estalilish-
ments etc and (c) final year undergraduates^ post-
graduate and research students in engineering insti-
tutions, 
143 SEL VARA JAN (N)^ 
Laboratory Centred Instruction: A new approach to 
engineering education, 
Indian Journal of Technical Education, 4, Nl; 1975, 
Ang/Decj 33-5, 
Laboratory courses have a crucial and specific 
role to pay in technician education programmes are 
discussed, 
144 SEMINAR QN Rotor spinning held at IIT Delhi, 
University News, 19, N13; 1981, Jul 1; 359, 
Role of rotor spinning in textile industry is 
explained, 
145 SEN GUPTA (T). 
Hov7 to reduce engineering-hours for HCCs by 50%, 
Industrial India, 36, N12; 1985, Dec; 29-34» 
119 
The follcnving points have been given for reducing 
the engineering hours. The paper discussed are 
as under: 
(1) designing the schemes (consultant); (2) choosing 
the component ratings; (3) movinting and wiring; 
(4) preparing external connection diagrams^ (5) 
connecting up as per ext, connection diagrair,; 
(6) testing and commissioning; (7) trouble-
shooting and (8) maintenance, 
146 SRINATH (LS ) . 
Large Deflections, 
Indian Joiornal of Technical Education, 1, Nl; 1971, 
Jul; 5-10. 
Important functions of a laboratory in a technical 
institution is to bring to the attention of the 
student the differences between the behavioxor of 
an actual physical model and its mathematical 
approximation as discussed in the class-room, 
147 VINCD BIHARI Al© GHOSH (P) , 
Biochemical Engineering t An Industrial View point, 
Indian Journal of Technical Education. 3, U2; 1914, 
Dec; 67-9. 
Author describes Biochemical engineeriny in close 
cooperation with microbiology, bio-chemistry, genetics 
20 
and mathematical sciences dealing v/ith economic 
Torilization of biological processes, A few 
institutions are conducting training and research 
programmes in this area, 
377,5 : 62(021) Handbook. 
148 ENGINEERING COLLEGES Admissions Handbook. 
Dynamic business Management Centre^ New Delhi. 
Gives admission details of Bachelors Engineering 
degree courses of IITs and other engineerinc: colleges, 
149 HANDBOOK OF Engineering Education in India, 
Oxford and IBH Pxiblishing Co., Calcutta, 1985, 
A list of engineering institutes of India are 
arranged state-ivise. All details regarding adniission 
entrance test, courses, seats, hostel facilities, 
fees etc. are given under each entry, 
377,5 : 62(091) History. 
150 WASTHI (D)4ND THOMASOT (j), 
The advocate of engineering education in India, 
Quarterly Review of Historical Studies, 11, K3; 1971/72| 
154-62, 
A brief description of engineering education in India 
dtiring British period are being explained in this 
article, 
I.:il 
377,5 : 62.001,5 Research 
151 CHHATRAPATI (IM) , 
An engineering experiment station : A new approach, 
University Nev/s, 22, N36; 1984, Sep 23; 7-8 
The need for experiment in engineering education 
had been stressed. In fixing of experiment station, 
the following criteria have to be kept in views 
(1) To conduct research on the natural resources of 
the area in which the institution is located* 
(2) To develop new industries for the area which 
do not now exist; (3) To aid those industries 
now in the area etc, 
377,5s62.001.7 Improvement. 
152 BALARAI'iAN (Shakuntala)4iid KRISHI^ AK (R.K.). 
Toward institutional goal-consciousness. 
Indian Journal of Technical Education. 8, Nl; 1985, 
Jan; 4-11. 
A faculty study regarding improveraent are be in 2 
explained in engineering education, 
153 CHANDRA (D). 
for 
Job Enrichment pian/maintenance engineers. 
Industrial engineering and management 12, Nl; 
1977, Jan/Itor; 13-7. 
122 
The ptirpose of the study is to formulate e job 
enrichment plan for the improved efficiency and 
satisfaction in engineers. 
154 DULEEP SINGH. 
Knowledge Engineering, 
University News. 20, N6; 1982, Mar 15; 208-12, 
Industrial engineers are required to adapt their 
techniques of improving v/ork, Systens and manaoemei^ it 
processes to meet the challenges of knowledge 
engineering, 
155 GHOSE (AK) 
Engineering education in India, 
University News. 24, K19; 1986, May 16; 6-7. 
For the improvement of engineering education in 
India sane suggestions are being discussed in this 
paper (i) to establishment of an open university; 
(ii) investment of Rs, 400 to 500 crores by Govern-
ment of India. 
156 GRO.'/TH OF Engineering education. 
Capital. 1976, May 13; 721-22, 
The basic principles of test and examinations 
test construction, administration and scoring of 
test are being discussed. 
123 
157 GUPTA (SK), 
The Tro\ible-A-. Brewing approach in engineering 
education, 
Indian Journal of Technical Education. 5/ Kl; 
1977, Apr/Aug; 7-8. 
Two important characteristics of present-day engineer-
ing education first is the use of the problem solving 
approach and secondly is gradual shift of emphasis 
from technology to engineering science are discussed. 
158 RAGHURAM SINGH (t-iR) . 
Qualitative improvement of technician engineering 
education, 
Educational Review. 77, N2; 1971, Feb; 33-5 , 
In the four-tiered structure of technical' education 
in the counti^z Diploma courses in civil, electrical 
and mechanical engineering and in specialised 
technologies such as chemical, textile, leather, 
are being studied for preparing the technicior.s, 
159 SAIN (Kanwar), 
R e s p o n s i b i l i t y of eng inee r s of today and tomorroiv, 
Indian J o u r n a l of Power and i l iver Valley Dcvolop-
rr.ent. 25, 1NI12; 1S75, Dec; 383-5 , 
124 
To collect and analyse facts, to make fore-
casts on any given problem etc. all responsibi-
lities are being explained in the Annual Convo-
cation of Roorkee University, 
377,5 : 62,001,8 Importance. 
160 EHATIA (BB). 
Value engineering : A primer. 
Indian Hanageraent, 20,NlO; 1981^ Oct; 29-31, 
The purpose of the study is to deterroine the goal 
of engineering education to utilize the expenience 
of young engineers. They are the test material 
for engineering education system, 
161 KIRAIT (DR) . 
Value engineering ; a case study. 
Industrial engineering joxirnal, 6, Ml2; 1977, 
Dec; 30-33, 
Value engineering is a management technique for 
the critical exa.mination and analysis at the 
design of a component. This paper deals '-itri 
the basic concepts and procedure for a value 
analysis prograrrme. It gives a case study j llu-
strating the value analysis programme conductec 
cn are of the most critical components of a 
Traction Engine. 
125 
162 l-lAKDAL (AK). 
Engineer's education in a changing society, 
Yojana. 1975, Jv.l 15; 24-5, 
The purpose of the study is to deterinine the goal 
of engineering education to utilise the experience 
of young engineers. They are the test material 
for engineering education system, 
377.5 I 62,003.2 Engineering Study 
Cost. 
163 MAKGLA (SH), 
View with a larm: p r i c e of eng inee r ing e d u c a t i o n , 
Fx ib l i sher ' s Konthly, 12, N3; 1970, Mar; 1 5 - 7 . 
For abstract see 54, 
164 RAGHUVAN (K) AllD MANCXlI-iA ( L a l i t a ) , 
Educational cost functions : A study of engineering 
educational institutions in India, 
Manpower Journai, 11, N3; 1975, Oct/Dec; 50-S7. 
This paper is based on tv;o studies conducted by 
the Institute of Applied Manpower Research relating 
to the pattern of expenditiore and per student cost 
in TIT, Engineering College and Engineering Poly-
technics. 
126 
377,5 : 62 : 338,93 Entrepreneur-
ship for Engineers. 
165 BASOLE (MM), 
Teachers and entrepreneurship in young engineers. 
Productivity, 12, Nl; 1971, Apr/Jun; 139-41, 
Engineering education needs to be reoriented towards 
development of entrepreneurship. In this context, 
the engineering teachers can play a very significant 
role. It will, however, be necessary for the 
teachers to keep acquainted with recent technolo-
gical developments. They must have fundamental 
grasp to find solutions to problems of practical 
nature. The immense lontapped capacity available 
throughout the engineering colleges can greatly 
help not only better teaching but also in fostering 
entrepreneurship amongst engineering graduates, 
166 CHATURVEDI (MC), 
Engineering education and guidance for entrepreneurship. 
Productivity, 12, Nl; 1971 Apr/J\m; 131-38, 
A stage has been reached in engineering education and 
industrial activity when educational institutions 
cannot remain to be more ivory towers. There is 
imperative need for creating among our engineering 
students a new climate of preference for self-
127 
employment and entrepreneurial activity. The 
engineering education must be given a nev; orienta-
tion/ so that oiir new graduate will have the skill, 
the incentives/ and the facilities to set up snail 
manufacturing or consultancy or service units of 
their own. The task, no doubt, is challenging, 
377.5:62 : 371.212 Admission 
167 BALASUBRAiviANIAK (A). 
Admission to engineering college, 
Hindu. 1981; Sep 10; 8. 
Academic qualifications/ method of selection, reser-
vation of seats. Age etc, for admission in engineering 
college are being discussed in this article. 
168 KARl^ ATAKA LIKELY to reduce intake of engineering 
students. 
University News. 19, N13; 1981, Jul 1| 360, 
An attempt has been made to minimise the adnisGion 
requirement for engineering students, 
169 SHANTHAMAKI (US), 
Selection of students for engineering courses 
by means of entrance tests, 
Indian Journal of Industrial Relations, 15, Nl; 
1979, Jul; 93-101. 
128 
Need for an entrance test and analysis of the results 
are being discussed in this article. 
377.5 : 62: 371.214 Curriculu..i Syllcbus. 
1 7 0 BAlto-HIYA (WK) and riAIU (AK)» 
Engineering education in 2000's: currlculc^  change, 
Inaian Journal of Technical Education. 9, 1^ 1; ISTo, 
Jan; 56-9. 
A -corkshop v;as held at TTTI, Bhopal to ccllect Ifras 
for the cevelopiT.ent curriculum. The follcv.'ing fci.r 
themes formed tVie basis of this paper: 
(1) Nature of knov.'ledge, skills and attitudes to 
be developed in technical students in relation to 
anticipated technological changes; (2) Nature of 
prcgranmies, including learning processes and delivery 
systems in the light of (1); (3) Nature of instru-
ctional resources that would be utilized to suit 
(1) ano (2) ; (4) managerial issues to suit (1), (2) 
and (3). 
171 GhRG (ilK), 
The engineering curriculum: bas ic recn-iisites, 
Indian Jcxirnal of Technical Education, 4, N2; 1976, 
Apr/Aug; 60-2, 
The primary object i s to develop a bas ic uiiderstanding 
of engineering problems. Design a su i tab le syl labas 
for engineering education are being explained. 
129 
172 KRISHl^ milOORTHY (S) AND MALHCa?RA (RC) . 
Engineering education for the 20C0's; Curricula 
changes, 
Indian Journal of Technical Education. 9, ::1; 1985^ 
Jan; 46-55, 
The curriculum whicn an engineering student studies 
in based on the anticipated needs imrnsdiately ufter 
his graduation es v/ell ^s during his long career of 
thirty and thirty five years. Elanents or parts of 
the curriculum will become obsolete. But a gocxi 
part of curriculum must remain relevant and useful, 
and not become thoroughly anachronistic, 
173 iXkGW^vm (r-'LR). 
Course in Egaineering Design. 
Indian Journal of Technical Education, 1, Kl; 1371, 
Jul; 25-7, 
Method of teaching engineering design stimulates 
the imagination and self confidence of the student. 
It eraphasize that the large number of solutions \/ill 
be able to conceive the greater probability of develop-
ing a creative design. It is suggested that similar 
courses be organize' at graduate and undergradu-te 
levels. 
130 
174 SRINATH (LS), 
A methodology for subject identification and 
selection in engineering curriculum, 
Indian Jovirnal of Technical Education, 3, N2; 1974, 
Dec; 51-7, 
The basic aim of this paper is to discuss subject 
identification and selection in curriculum develop-
ment, A general methodology towards course or 
subject formulation is presented. The approach is 
rational rather than intuitive, i,e., it is based 
on a means-ends analysis rather than on speculation 
or inspired practices. 
Examination, 
1 7 5 BALU(SA) AND CIIANDRAN (GS) . 
Inter examiner variability in assessing answer 
scripts of engineering sciences. 
Journal of Higher Education, 5, N2; 1979, Aut; 
224-8, 
"^ he pxirpose of the study are: (1) to investigate 
in to extent of variability between different 
examiners in assessing student answers in 
conventional examinations in engineering science 
subject; and (2) to study the influence of 
guidance provided to examiners in the form of 
model answers. 
131 
Method of I n s t ruc t i on , 
176 CHESTI(AR), 
Effective engineering education, 
Indian Jo\irnal of Technibcal Education, 1, K2; 1981, 
Aug/Dec; 1-4, 
Teaching/ considered to be an art at one time, 
is a science of communication, demonstration and 
evaluation to promote effective learning within 
and outside the classroom. These points are being 
explained, Stres is laid on the formulation of 
developmental plans reflecting fixation of 
priorities and urgencies to meet the genuine and 
immediate needs to motivate both staff and students 
to v;ork and promote better teaching and learning 
standards atfe . an \iltimate aim of this paper, 
177 KATARAJAN (V) , 
Effective methods of teaching and learning in 
engineering, 
Indian Journal of Technical Education, 3, N2; 1974, 
Dec; 58-61, 
An attempt is mode in this paper first to briefly 
review existing teaching methods, their deficiencies 
and inadequacies, and then to highlight tiie change 
in the role of teclinical teachers in order to 
function effectively, 
.L «J («i 
178 PARANJPE (P^ ): . 
Application-oriented teaching in engineering, 
Indian Journal of Technical Education. 1, 1\'2; 1911, 
Dec; 30-3, 
The application-oriented teaching is demonstrated 
when the significance and utility of the first 
two lav/s of thermo dynamics to a thermal pover 
engineer are demonstrated by using the concept of 
energy, 
179 SATSANGI (PS), 
Feasibility Study of a mechanized dairy system. 
Indian Journal of Technical Education. 1, Kl; 
1971, Jul; 11-6. 
A class-rocxn example in teaching of system approach 
to engineering design projects are being explained. 
180 SAT YAM (M) , 
A unified approach to the teaching of electron 
devices coxirse at undergraduate level, 
Indian Joxjxnal of Technical Education, 5, K2; 
1977-8, Dec 1977/Apr 1978; 43-5. 
Unified approach can absorb any new developments 
without sacrifising any material from, the existing 
curriculxim. This approach trains the student 
to think and tackle problems for themselves. 
These are being explained, 
181 SESHANNA (P) . 
An approach to teaching : Rotating M.M,P, V«faves. 
133 
Indian Journal Technical Education, 3, Nl; 1974, 
Jul; 11-4. 
A simple demonstration model and a lesson plan 
are described for teaching hor a rotating M.M.P, 
wave is produced by polyphase A.C, Machines, 
377. 5 I 620,9 Energy Study. 
182 CHANDRA (M). 
An \indergraduate course on energy studies. 
Indian Journal of Technical Education. 6/ K2; 
1979; Aug/Dec; 97-101. 
This paper deals with the possible topics that 
can be included in such a course, v.'ith brief 
description of the topics. This can be used as 
a rough guideline and the actual course could loe 
formulated on the need of the students and the 
orientation of the Institution concerned, 
1 8 3 RAO (RRM) AND THOiAS ( A ) . 
A development of ciorriculum for laboratory oriented 
course in solar energy, 
Indian Journal of Technical Education. 6, N2; 1979, 
Aug/TDec; 73-7. 
134 
"^e primary objective of this prograrrjne was to 
impart laboratory oriented coiorse on applied solar 
energy to college and university teachers. The 
intention was to make the participants to be 
aware of various problems involved in the design 
and fabrication of solar devices and systeras recjuired 
for domestic and industrial applications. 
377,5 i 621 Mechanical & Electrical 
Engineering Education, 
1 8 4 ANANTHAICRIS?tt:!A13 ( H V ) . 
NIFFT and its role in briding the institution-
industry gap, 
Indian Journal of Technical Education. 4, Nl; 1975, 
Aug/Dec; 36-8, 
National Institute of Foundry and Forge Technology 
conducted various courses which are explained in 
this paper, 
1 8 5 ASKIiEDlCi^R (RD) mD KULKAH^II ( R V ) . 
A system's approach to the teaching of Machi'r.y 
Tools, 
Indian Journal of Technical Education, 4, I'3; 1976, 
Dec; 10 3-4, 
135 
The approach proposed in this paper is to develop 
the subject in a logical way and keep the interest 
of the students alive in the subject, 
186 BANERJEE (D), 
Education and training in refrigeration. 
Economic Times. 1972, Feb 10; 4-8, 
The trained personnel required for refrigeration 
industry havebeen classified as mechanics, tech-
nicians, engineers and researchers. The following 
suggestions have been made regarding their education 
and training: 1) an organized programme of training 
for refrigeration mechanics should be taken up by 
the industries v/ith the assistance of technical 
schools or institutes on the basis of a compre-
hensive curriculum drawn up for the pxirpose; 
2) the training of teclinicians would fall in line 
more or less with a three-year full-time diploma 
programme or a four-year (sandwich) diplcroa programi^e; 
it should be strongly industry-oeiented v/ith maxi-
mum possible arsistance frcxn the industry; 3) the 
specialized training needed for engineers can be 
imparted either as a post-graduate diploma course 
in the \iniversities or by the industries vjith 
active collaboration with educational institutions 
6b 
for intensive fundamental training in courses 
like applied thermodynamics, heat, transfer, fluid 
mechanics, instrumentation, etc.; 4) bright engineei:-
ing graduates may be selected by engineering insti-
tutes with suitable facilities to impart intensive 
postgraduate training in basic sciences, mathematics, 
instrumentation, and refrigeration and air-condition-
ing; 5) doctoral degree programme could also be 
provided with a real industrial problem in the 
project work; 6) specialized "Refrigerating Insti-
tutes", more or less on the same lines as that of 
Leningrad Technological Institute in the USSR may be 
started on a national basis and located in the areas 
where refrigeration industry has flourished or is 
likely to expand, 
187 DUTTA ROY (SC) AND PRABHAKAR (A). 
On th6 teaching of semiconductor electronics to 
undergraduate students, 
Indian Journal of Technical Education, 1, Kl; 1971, 
Jul; 17-9. 
The pxirpose of this article is to discuss three 
approaches to the teaching of semi-conductor 
electronics to undergraduate students of electrical 
engineer, compare them, and justify the approach 
that has been adopted in IIT Delhi, 
137 
188 JAIN ,(VK). 
Teaching Biomedical ^ lectronics. 
Indian Jouimal of Technical Technical, 3, K2; 1974, 
Dec; 70-1, 
This paper suggests a syllabus for the teaching 
of bio-medical electronics to final year under-
graduate students of electronics. The topics 
proposed are already being offered by the author 
as a one-semester elective course for final year 
B.Tech students in Electronics and ^lectrical 
Communication Engineering at IIT Kharagpur, 
189 JESWANI (ML), 
Need for introduction of a coarse on Unconventional 
machining methods at xindergraduate level, 
Indian Journal of Technical Education, 6, rJ2; 1979, 
Aug/Dec; 92-4, 
An appropriate syllabus covering all aspects of 
new machining techniques is presented in this 
paper, 
190 MURTrlY (SS), 
A simple educational model to demonstrate rotating 
magnetic fields, 
Indian Journal of Technical Education. 3, Kl; 1974, 
Jul; 2-4, 
38 
This paper presents a model which helps to 
demonstrate the concept of rotating magnetic 
fields in the airgap of a 3 phase machine. 
The stator windings are excited by suitable magni-
tude of direct ciorrent at various instants o£ time 
by switching arrangement and the corresponding 
positions of the resultant MMF axis are detected, 
191 MURTHY(SS) and LAMBA (SS) . 
On transition from a 5-year to a 4-year \mdergraduate 
degree programme in Electrical Engineering, 
Indian Journal of Technical Education, 5, K2; 1977-8, 
Dec 1977/Apr 1978; 46-9, 
The paper present sane broad suggestions that nay 
be follovjed in changing the present 5 year ele-
ctrical engineering undergraduate programme to 
a 4-year programme. It is hoped that these 
recommendations would form a basis for further 
discussions in the academic community, and 
help in the transition to a new 4-year progrararae 
in those institutions which are currently follCTv-
ing a 5-year progranme, 
1 9 2 MURXKSESAN (M) , 
The coTirse in television engineerint at IIT, 
Bombay, 
Indian Journal of Technical Education, 3, Kl; 
1974, Jul; 29-33, 
139 
IZTf Bombay has been offering a coiirse to postgraduate 
students. Degree is of two years duration. The 
first year is devoted to organize lectures, 
laboratory v/ork/ seminars etc, x-jhereas the second 
year is spent on a project, "^e project requires 
the students to carry out as extensive literatxore 
survey and analysis of the problem, design and 
develop a prototype, carry out measureraents, and 
discuss the results, 
1 9 3 SABHLT SINGH. 
VJriting Machine design assighments. 
Indian Journal of Technical Education, 7,K1; 1981, 
Apr; 55-9, 
In this paper some brief guidelines for VsTiting a 
machine design assignments have been given. It is 
expected that these guidelines would be quite help-
ful to the students as well as teachers. 
194 SARBHADHIKARY (SC). 
Personnel training for thermal stations,Ehagirath. 
Irrigation and Power Quarterly, 17, K2; 1970; 
86-8. 
Maximum utilization of the available capacity 
coupled with the highest possible efficiency can 
only be achieved by proper operating practices. 
140 
adequate maintenance and skilled operating 
personnel who are properly trained; hence the 
need for specialised training. Eased on the 
additional steam power generating capacity and 
envisaged in the fourth five year plan. It is 
estimated that the total number of operation and 
maintenance personnel req;uired would be 7520 ol vvixom 
3240 would require training. There are at present 
two training Institutes one at Diirgapur and tlie 
other at Neyveli, The Training imparted at 
Durgapxor is described. A practice-oriented syllabus 
have been dravm. and the course runs for 12 hionths 
comprising 335 hours of lectures for the rt-ecr.unical 
group and 286 hours for elesrtrical groux^  becidcs 
in-plant demonostrations, 
195 SSIIGULT^ . (DP), 
Teaching the generalised theory of electrical 
machines, 
Indian Journal of Technical Education, 1, 3; 
1972, .--pr; 70-6. 
How the theory of electrical midlines sh'^i-'.lc: he 
taught to electrical engineering students- in 
university particularly at graduate level, arc 
being explained, 
141 
196 TRIPATHI (AN). 
Laboratory Course Planning by objectives, 
Indian Journal of Technical Education. 6, ^2; 1979, 
Aug/Dec; 82-5, 
The basic electrical engineering laboratory course 
is designed to provide the student '.'ith opportu-
nity (a) to get familiarity with basic components/ 
measuring instruments and equipments, (b) to observe 
basic phenomena and to seek explanations, (c) to 
get training in the m.easurement of basic electrical 
and non-electrical quantities, 
1 9 7 YAJlvTIK ( K S ) , 
Dynamics of Turbomachines: A control vcli.im.e apj..roecii 
Indian Journal of Technical Education. 1, Kl; 
1971, Jul; 1-4, 
This article is aim.ed ho^ -; methods of engineering 
science can be applied to the teaching of teciino-
logical subjects. The classical subject of turbo 
machines is currently taught in various forms in 
aeronautical, civil and mechanical engineering 
courses. It may be assumed that the relevance cf 
Turbomachines v;ill ensure their continued importance 
in future curricula. 
142 
377,5 : 65 Management^ Organisation of Industry, 
198 Al-ilK (NB). 
Cooperative (Sandwich) courses in engineering 
education, 
Indian Journal of Technical Education, 3, K2; 1974, 
Dec; 62-6, 
Five years back,in 1969 Baroda gave a pioneering 
lead to other vmiversities and industries of India 
by initiating a cooperative course in engineering, 
education with active cooperation between the 
M.S, University of Baroda on one hand and engineer-
ing industry on the other. This experiment has 
made a tremendous contribution to the thought process 
regarding professional training and has helped 
• the student commvmity as well as the industries. 
199 ARUKACHALAM (NU) , 
Management education for engineers, 
Industrial Engineering €c Management. 7, K3; 1972, 
Jul/Sep; 7-8, 
An attempt is made to show how the engineers 
have cost their £)l^ ce in the society and must 
be done to regain the same, A stress is made upon 
1*3 
the necessity of the management education for 
engineers which in the opinion of the author would 
go a long way in establishing the position of the 
engineers in the society, 
200 BHATNAGAR (RP). 
New System of education : An integrated plan of 
education and employment, 
Education Quarterly. 21, Nl; 1975, Apr; 17-20. 
Technical and vocational education to be largely 
through apprenticeship training for which selection 
to be made by Government agencies on the basis of 
competitive examinations and aptitude testing. 
The actual training programmes to be organized by 
the industries which have to employ the trainees 
loltimately, 
201 CHOPRA (SK). 
Sandwich system: -lailv/ays answer to our defective 
engineering education, 
Indian Railways. 17. NlO; 1973, Feb; 19-21, 
Describes engineers should be educated in close 
contact with the industry so that they get a lively 
understanding of its working and learn all about 
the role they v;ill have to play in it. This 
system is called sandv/ich system. Aims and 
objectives of this system are being discussed, 
144 
202 DAVE (R^/, 
"^ he planning of instruction in engineering education, 
Indian Journal of Technical Education. 2, 1:2; 1972, 
Dec; 44-6, 
The institute administrative and teaching personnel 
should be sufficiently sensitive to react changing 
demands of the profession and to the changing needs 
of the society, Tliese points are being explained, 
203 HBGDE (SP). 
Institutional set up of management education, 
structxiral changes in management course, 
Economic Times, 1972, Jun 3; 5, 
The root cause for the several ills of the manage-
ment education is the lack of liaison between 
educational institutions and the local trade and 
industry. For instance, the lack of practical 
knowledge of the management degree holders is an 
outcome of the above-mentioned cause. Hence, close 
liaison between the business world and educational 
institutions, both at national level and at 
regional level, has been suggested, i^ ttaching 
departments of management to selected xaniversities 
is preferred to opening new autoncmous m.an^ gemsnt 
institutions. At the national level an An^india 
! 45 
board of management education, training «nid research 
may be set up. The members should be drawn tram 
representatives fran national bodies of trade, 
industry, banking insurance, etc. At the 
university level, it is suggested that the head 
of the department of management should be advised by 
a board of management in which shoi.ild be represented 
the local trade, industry, etc, 
204 KULKARl^ I (PD) and KRISHNAMURTHY CS) . 
Resource generation and effective management of 
resources for technical education, 
Indian Journal of Technical Educ-tion, 9, Nl; 1986, 
Jan; 35-45. 
This paper attempts to cover the related problems 
with reference to the resoxirces under three main 
heads namely (i) resource generation(financial 
resources); (ii) systems approach to management 
of technical education and (iii) optimisation of 
resources, 
205 MITRA (CR). 
Technical and Management Education vis-a-vis -
industrial productivity. 
University 7^ews. 20, N21; 1982, Nov 1; 662-4, 
146 
The theme of this paper makes the assximption that 
there exists a reciprocal relationship betv^ een 
technical and management education and industrial 
productivity. Studies of these concept are being 
explained, 
206 MULLICK (SK) . 
Cn the need and scope of teaching fourier optics to 
the electrical engineering students, 
Indian Journal of Technical "Education. 4, 112; 1976, 
Apr/Aug; 70-3. 
Communication theory and optics have suggested the need 
for a course on "optical signal processing" in any 
broad based electrical engineering academic progrcmraa 
at the final year imdergraduate or postgraduate level, 
An outline of such a co^ jTse has been sugoested, 
207 PRS. SANDWICH cOT;irse in Engineering, 
Industrial Economist. 1970, Jul 15; 13, 
Sandv:ich course means practical training in industry, 
So need of this course for graduates are being studied, 
2 08 RAO (NSV). 
Role of industry in the management of technical 
education, 
Industrial Engineering and Management, 11, K4; 197C, 
Oct/Dec; 21-3, 
47 
In this paper it is prox^ osed to briefly examine 
these aspects and outline some suggestions, for 
gearing our educational institutions to prcvice 
all the talent needed in every field of industry 
and engineering, 
209 REDDY (BG), 
Class-room and industrial drav/ing practices. 
Indian Journal of Technical Education. 4, N2; 1976, 
Apr/Aug; 66-7, 
Principles of teaching engineering drawing which 
help to read industrial drawing more readily and 
useful are being discussed, 
210 Saxena (SC). 
Co-ordination of transportation engineering and 
planning education, 
Indian Journal of Tecimical Education. 5, I\l; 1977, 
Apr/Aug; 9-10, 
The needs and responsibilities of the engineering 
educators in encouraging the planning courses in 
transportation engineering education and outlines 
a scheme of co-ordinating the engineering and 
planning education, the post-graduate level are 
studied, 
18 
211 SESHADRI (M)) , 
How the industry views the fresh graduate engineers, 
Industrial Engineering & Management. 11, RI4; 1976; 
Oct/TDec; 2-4, 
An attempt has been made to analyse the action-reaction 
processes, behaviour and treatment, impressions and 
feelings of a young engineer takes a JOJD in an industry, 
212 TRIPATHI (AN). 
• Master of Technical course and their relevance to Indian 
Industry, 
Indian Journal of Technical Education, 6, K2; 1979^ 
Aug/Dec; 70-2, 
Main object is to evaluate the right structturc for the 
postgraduate education. It is im^ rattd-ve . to associate 
professional engineers, particularly those during 
research and development in planning new courses and 
in revising existing courses, 
213 TRIVEDI (RM), 
Engineering education and industry. 
Industrial India, 30, N9; 1979, Sep; 9-11. 
The educational institution can play an important role 
in the grov/th end development of the small industries 
in the localities as well as in the country by bringing 
149 
in a methodology for implementation of modernization 
detailed and quick in plan studies, researches on 
indivineous processes, other development and 
consultancy programmes, 
214 VIRMANI (BR), 
Graduates engineer trainees : A study, 
I^ SCI journal of management, 12, N1-.2; 1982, Sep; 108-11. 
The industry feels that engineering institutions do 
not prepare the engineers required by Industry, \.'hile 
the engineering college complain lack of cooperation 
from industry, ^ study was conducted b^ ^ ASCI in 
collaboration v.-ith econonic and scientific research 
foundation of FlCCl, New Delhi, In tliis article 
identified weaknesses and suggested steps for 
improvement fej are being explained. 
377.5: 66 Technical Education in 
Chemical Industry. 
215 . GAKGADIiAHaN (G). 
Teaching Heat Transfe to Electrical Engineerin :• 
Students, 
Indian Joiirnal of Technical Education, 2, : 3; 1^73, 
Apr; 90-4, 
A subject can be taught vjell if the teacher has 
prior information of the background of the atv.L.ent 
on the basics of that subject or other subjects 
which have analogous phenomena or relations. 
The idea is developed here and applied to teaching 
heat transfer by utilising its analogies in 
electrical engineering. 
216 GOPALASUDRAI'iANIAN (S) and SRINIVASAK (NK) 
Fabrication and operation of a mini-cux^ola, 
Indian Jovirnal of Technical Education. 6, 1,2; 197 9; 
hug/Deer 95-6, 
The mini-cupola designed and fabricated can bo 
used for routine demonstration and for tri^ il 
purposes to manufacture special grades of c^st iron 
are being discussed for technicians, 
217 HOY (GK), 
Chemical Engineering Education in a developing 
nation(Indian Scene), 
(Chemical Age of India. 29, N7; 1978, Jul; 6C7-14, 
Engineering activities in which chemical engineers 
are engaged in their professional life,are being 
discussed, 
218 SRINIVASAN (KK)and riAM^.K-^ISi-Ev^AN (SS), 
Improvement and Innovations in teaching metallurgica 
engineering at undergraduate level, 
Indian Journal of -Technical Education, S, ri; 19C5, 
Jan; 1-3) 
151 
It has been emphasized that apart from traditional 
approach in teaching metallurgical engineering^ tlie 
engineering approach with problem solving methods 
needs to be strengthened in the \andergraduate 
curriculum, 
377.5 : 678 Technical Education in 
Polymer Science, 
219 AKIL KUl-lRAR and GUPTA (SK) , 
A nev; experiment in polymer science education, 
Indian Journal of Technical Education, 4, U2; 1D16, 
Apr/Aug; 57-9. 
The experiment helped in establishing sorpce very 
basic facilities of a polymer laboratory, are being 
explained. 
377,5»681.3 Technical Education in 
Computer Science, 
220 AROLE (PD). 
Training in Computer Programming, 
Indian Educational Reviev;, 7, Nl; 1972,; 209-18, 
Highlights the important features of the coui-se 
in programming at the Government of India Computer 
Centre, New Delhi, such as the syllabus, methccs 
of teaching, the place of quizzes and tests in 
training and practical computer operations. The 
utility of a constant dialogue in effecting 
improvements in educational standards is also 
152 
brought out . 
221 CHANDRASEKHARAM (R) and SINGH (MP). 
A Microprograrnmable Processor: An experimental 
kit for canputer technology laboratory course, 
Indian Journal of Technical Education, 6, N2; 
1979, AugA'ec; 78-81, 
Experimental needs to be designed at an inter-
mediate level which is above the study of gates 
up flips flops and blow the use of advanced 
microprocessor chips. So the students would have 
handled the M,S,I, circuits before going to use 
the bigger L.S.I, circuits, 
222 MEHTA (MM). 
Rapid development in computer careers, 
Indian Express. 1978, Oct 13; 4, 
The object is to develop the computer-oriented 
algorithm to design/analyse engineering systern. 
223 NATARAJAN (R), 
Programmed instruction and teaching machines, 
Indian Journal of Technical Education, 2, lU; 
1972, Aug; 2-6. 
Developments and research in such apparently 
diverse fields as experimental s psychology 
Ill 
canputer technology and electronics have resulted 
in the evaluation of educational technology, 
v/hose primary goal is to produce enhanced learning 
effectiveness. Any teacher who can be replaced 
by a .Tiachine deserves to be replaced. These points 
are being explained 
224 PRASAD (KP) . 
A course in programming techniques and numerical 
methods, 
Indian Journal of Technical Education. 3^  K3; 1975, 
Apr; 115-6, 
An engineer should know how to use a digital computer 
for his tedious conputational problems. Study of 
analog computers is also included to make it a 
comprehensive coxirse on computer methods, 
225 SASTRI (RC). 
Computer assisted instruction, 
Indian Journal of Technical Education, 3, K2; 1974, Dec; 
43-50. 
In developing coxontries in India where basic educa-
tion is to be imparted to millions of people to 
wipe out illiteracy, SAI holds a very bright future, 
if properly used to remove illiterary. 
54 
226 SHANKAR (ND) . 
Computer science and technology : facility require-
ments and certification of academic prograainieG 
Journal of Higher Education, 1, N3; 1982, Spr; 
324-6, 
This paper have the objects: 
(a) scientific ccxnputation and analysis of data 
generated by the viniversity teaching and research 
departments; (b) education administration involving 
data analysis for admissions examinations, results; 
(c) trainigg of students and developing comf^ 'uter 
capabilities; (d) research in softvjare/liardware 
developments, 
227 SRIDI-IAR (C) and DESAI (HR) . 
Nedd-oriented computer education. 
Journal of Education and Psychology, 40, Nl-2; 
1982, Apr/Jvm; 8-17, 
In this paper the existing, set up in the acaderaic 
institutions and the needs of the industry are 
surveyed problems in the area of computer manpower 
development have pinpointed here. Solutions 
for consideration by academic institutions, the 
computer industry and CSI are also suggested. 
155 
377,5 I 781.6, Technical Education in 
Instrumentation. 
228 BHANDARI (KC) and SRINIVASAN (V). 
Gyroscope apparatus, 
Indian Journal of Technical Education, 3, Kl; 1974, 
Jul; 21-3, 
An easily fabricated working model for a 
gY^oscope useful for la.l3orat.ary experitaeuts is 
described, 
229 JAIN CUK), 
Proposal for a one-year p o s t g r a d u a t e diploma course 
in bicxnedical ins t rvunen ta t ion . 
Indian J o u r n a l of Teclrinical Educa t ion , S, N2; 1971-8, 
Dec 1977/Ai3r 78; 52-4 , 
This paper suggested a s y l l a b u s for a one-yp--
diploma coxorse in biomedical ins t rx imenta t ion i 
230, SHARlv'iA (BL) . 
The teaching of Instrumentation. 
Indian Journal of Technical Education, 3, i."3; 1975, 
Apr; 82-5, 
Discussed the need of training for instrumeutation 
engineers. The study of an academic discipline 
can be divided into two parts. The first part 
is designed to cover,areas which are considered 
158 
•basic* the second deals v/ith a nximber of 
specialization. 
378,6 Higher Technical St Vocation 
Education, 
231 CHATURVEDI (VIPULA) AND CHATURVEDI (MO). 
Higher Technical Education : Pattern^ Trends ond 
Implication for developing countries, 
Journal of Higher Education,. 2, N3; 1977, 
Spr; 377-86. 
Technical education is concerned v:ith the intcllen&nt 
utilisation of materials and fox-ces for the benefit 
of mankind starting as a craft engineering as 
evolved-over a wide range of activity and 
capability, the historical movement of teclmical 
education has gra-^ n from professional enphericism 
through engineering science to the modern coDcen 
on social interaction, 
232 DIXIT (DK). 
IITs : Island of excellence, 
Industrial Times, Dec 24, Ig84/June 6,1935; 39-43. 
A bird's eyeview of the IIT, Bombay carapus end 
vibrant,vital and variegated mirrors of the current 
ethos are being explained, 
157 
233 TOYAL (SC) . 
Objectives and formation of technical university 
Indian Journal of Teclinical Education. 6, N2; 
1985/ Jul; 1-6. 
New avenues of promotions and work satisfacticn 
for teachers are being discussed in a new 
established engineering college 
234 IIT«s HEW offer to SC/ST students. 
University News. 21, N3; 1983, Feb; 86. 
To provide financial assistance to SC/ST candi-
dates^ are being explained. 
235 INDIAN INSTITUTE of Technology, Delhi : Silver 
Jubilee 1985-6, 
University News, 23, N47; 1985, Dec 16; 3-7. 
Academic policies, assessment modalities etc. 
are being explained, 
236 KHANIJO (MK) and RAM^N(Radha). 
Improving utilisation of engineering manpov/er 
through education planning. 
Lok Udyog, 12, N9; 1978, Dec; 3-7. 
University must ensure that their courses are 
relevant to the need of society. Thus there is 
a continuing debate concerning the best form 
of education for future professional engineers. 
This paper relates to the training of post-
graduate engineers and it is demonstrated that 
collaborative ventures betv;een industry and the 
158 
universities are an excellent development for 
all the parties concerned, A niamber of case 
studies, relating to the author's direct 
experience, are described, 
237 KHOBRAGADE (NT) and PATHAK (DV), 
Generalised approach for effective training in-
an industrial house, 
Indian Journal of Technical Education, 8, 131; 
1985, Jan; 17-21. 
In this paper attempts have been made to delineate 
the effective procedure which would give the 
logical co-relationship existing betv;een several 
activities in the industrial house so as to derive 
the maximum use of available resources, 
238 EUMAR (RP), 
Role of Technical Institutions in the solution of 
problems of small scale industries, 
Chemical Age of India. 27, N6; 1976; Jun; 549-51, 
In this article the author pleads the case of 
small scale industry for greater technical assi-
stance from the educational institutions. Dvirinc 
the last three or four years, industrial consultancy 
centres have been set up in all the Ills arraric'en-'.ents 
have been introduced for exchange of staff between 
the institutions and industry. 
159 
2 3 9 MUTHUKUMARAIJ (S) . 
Medi-um of instxuction in technical institutions, 
University News, 14, N6; 1976, Jun; 4-8. 
In most of the countries of the world, the languege 
used for instruction is the native language. Choice 
of the language of instruction arguments for english/ 
psychological aspects, implementation asi:»ects of 
English Medixam etc., are being discussed, 
240 NATARAJAN (R), 
On promoting interaction between the University and 
Industry. 
Indian Journal of Technical Education. 8, Nl; 
1980, Jan; 12-6. 
A mutual relaxation of both industry and technical 
university policies leading to better conimunicction 
mutual tirtist interest effective caranitment, lesting 
relations and person to person,Contact is benevicial 
not only to the industry and xmiversity but also 
to the national development as a whole are being 
studied, 
241 PATIL (SD). 
Shortage of good teachers in engineering college, 
Hindu. 1982, Jun 8; 19. 
The object of this paper is to develop the compe-
tencies of teachers teaching productivity and 
160 
quality ccjntrol of new developsnent in the field, 
242 PROPOSAL FOR Technical University, 
Hindu. 1975, Mar 28; 6. 
Due to high demand of technical education sugnestio 
and need to establish technical \aniversity just 
like IITs, areloeing studied, 
243 RAO (RR). 
Delhi I I T ' s achievements , 
Yojana, 24, N24; 1981, Jan ; 3 0 - 1 . 
The highlight of the institute's achievements this 
year is to establish a two-way troposcatter comau-
nication link betv;een the IIT and the central 
electronic research institute, Pilani, It is 
the first of its kind in India and vrill benefit 
the number of departments like Defence, Civil 
Aviation, A.I.R., P & T and so on and the IIT 
itself to develop methods for better utilisation 
of existing resources of energy and alternative 
sources and techniques to harness, nev; source 
of energy etc., are the basic points of this paper, 
244 SHRI PANT address Convocation of IIT, Bombay, 
University News. 23, N44; 1985, Nov; 41-3, 
Basic aim is the success of technical education 
depend upon the effectiveness of its linkages witli 
several systems such as industry, government ^nd 
the various professional bodies and to establish 
161 
effective linkages, it is essential that v?c identify 
areas of interest to develop mechanisms for their inter-
action* 
245 SINGH (NK) . 
Shadow/ over Delh i I I T . 
Frontier, 1973, Jan 27; 9-10, 
A general description regarding its departments, conx^es, 
results performance and futiare prospects of students rre 
being e3<plained, 
246 SINGH(RH). 
Academic management of Tecnnical tEnstitution, 
University News, 19, N7; 1981, Apr; 189-9. 
(i) To reduce the stereotyped fiinctions and situations 
(ii) To eliminate the elite values vis-a-vis the fact 
evolving set up (iii) to break down b\areaueratic 
aspects of all educational activities and (iv) to bring 
about a rapid decentralization of administration, r.re 
being discussed in this article, 
2 47 SSEENIVASAN (S). 
Foreign-aided IIT education, 
Journal of Higher Education, 4, N2; 197S, Aut; 107-200. 
This paper explain from 1961 to examine the role of 
foreinn assistance from different countries and liKESCC, 
248 TECm^^ IGAL UNIVERSITY for Ptinjab, 
University News. 18, N23; 1980, Dec 1; 657. 
Provision for to open a technical university in 
Punjab are being discussed, 
2 49 UNDERGRADUATE AC^ J3EHIC Assessment at IIT Delhi, 
University News. 18, N23; 1980, Dec 1; 650-2, 654. 
A need has been felt to clearly define the objectives 
of examination procedures and to develop reliable 
methods of evaluating students' academic perforraance. 
250 WAKHLU (OB), 
Problems of engineering college in India i-jxth regard 
to teaching and research, 
Indian Joiirnal of Technical Education, 7, Nl; 1981, 
Apr; 32-5, 
The cost of education is almost the same at all the 
engineering institutes, the parents wants that the 
training should be uniformally of the same standard 
at all the colleges. The common problems in this 
regard are being explained, 
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